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**Remember to Brimarize is to 
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investigate now. 
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Our cover picture reproduces the 
results obtained from the face of a 
tricolour cathode ray tube during a 
recent demonstration in London of 
all-electronic, fully compatible 
colour TV. Colour blocks’ by 
courtesy of Messrs. Amalgamated 
Wireless (A’sia) Ltd., Wellington. 


For full story see Editorial page 
and article on page 25. 
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Recent price reductions covering all current 
production types of Radiotrons make these 
reliable valves a better-than-ever buy for 
radio assemblers, dealers, servicemen and 


- hamse: 


Ht) Hh / Sole New Zealand Distributors: 


NAT TIONAL ELECTRICAL 


AND ENGINEERING COMPANY LIMITED 


AUCKLAND, WELLINGTON, CHRISTCHURCH, DUNEDIN, HAMILTON, 
WANGANUI, HASTINGS, INVERCARGILL. 
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New telescopic 


**AUTEX”’ 
Car Aerial 


Fitted on any car 
in any position 
in five minutes 


CLOSED: «5: 
24 in. (61:Oc¢m) 
EXTENDED 
62 ins (1S7-5<m) 


It can be mounted on any part of the car—whether flat 
or curved. Moreover, because of a special split-washer de- 
vice and self-positioning sleeve incorporated in its design, 
it can be completely FITTED FROM THE OUTSIDE by 


one man in five minutes. 


The swivelling split-ball construction of the body provides 

a range of angle adjustments greater than 180 degrees, so 

that the mounting may be made on a horizontal or vertical 

surface, or at any angle in between, and the rod adjusted 

to suit the contour of the car. The “Autex” is supplied 

completely wired for immediate installation. The aerial 8 
provides the highest possible signal pick-up and the lead is 

fully screened to ensure the maximum performance from 

the receiver. 


© ONE-HOLE FIXING 

® ONE-MAN INSTALLATION 

® UNIVERSAL DESIGN TO FIT ALL CARS 
© ADJUSTABLE FOR ANGLE 

© POSITIVELY FREE FROM RATTLE 


° HIGH SIGNAL GAIN eae 
¢ LEAD COMPLETELY SHIELDED phy e: 


© WEATHERPROOF THROUGHOUT "6. (2:4 cm) dia. 


MODEL “AUTEX’’/6236: £2 6s. 8d. 
Extended, 62in.; closed, 24 in. 


With mounting assembly of sturdy die-cast metal to fit STANDARD 
standard 15/l6in. dia. hole in panel: three-section tele- CO-AXIAL 
scopic rod of high-grade brass fitted with anti-rattle glands. Saale er 


All exposed parts heavily chromium-plated and with fully fee 


weather-proofed connections. 


Complete with 36in. low-loss co-axial polythene insulated 
P.V.C. covered cable, fitted with standard co-axial plug. 


MODEL “AUTEX”/6260: £2 9s. 9d. 


Identical as above, with 60 in. co-axial cable. 


Sole New Zealand Distributors: 


RUSSELL IMPORT CO. LTD. 


BOX 102, WELLINGTON 
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RADLOTRON 


and 


cELESTION 


SPEAKERS 


Foremost Names in Sound Reproduction 


H. W. Clarke (N.Z.) Ltd. announce a FULL 

RANGE of popular types in RADIOTRON 

tubes at NEW PRICES! Details and price lists 
gladly forwarded on request. 


Order now from our comprehensive stock of 


CELESTION loudspeakers . . . “Famous for 
over a quarter of a century”... 3, 6, 8, 10 and 
12 inch ... and elliptical types available. 


Authorised Whoiesalers . . . 


H. W. CLARKE (N.Z.) LID, 


Auckland Wellington Christchurch Dunedin 


T 


66A SIGNAL GENERATOR 


AYLOR 


RANGES: 100-320 Kc/s, 3.2-10 Mc/s, 
320-1,000 Kc/s, 10-30 Mc/s, 1,000-3,200 
Kc/s, 30-80 Mc/s, 60-160 Mc/s (2nd 
harmonic) 

R. F. OUTPUT: Up to 100 millivolts 
at all frequencies 

MODULATION: 400 cycles per 
second, modulated to a depth of approxi- 


INSTRUMENTS 


45B VALVE TESTER 


A comprehensive mutual conductance 
valve tester capable of measuring over 
3,500 types of valves, including the latest 
American and European types. Supplied 
with valve manual giving complete test- 
ing data. Simple in operation. Twenty- 
one separate valve sockets. 


mately 30% 
Ex Stock Deliveries 
NEW ZEALAND REPRESENTATIVES 


A. R. HARRIS GOMPANY LIMITED 


74-76 MANCHESTER STREET, CHRISTCHURCH 


Trade inquiries from 


New Zealand distributors: GILES ELLIOTT, LTD. Wellington, Auckland, Christchurch, Dunedin. 
Also obtainable from alt branches of TURNBULL & JONES LTD. 
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P.O. 


Box 296 
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E.M.I SUPPLIERS 


(Trade Division of H.M.V. (N.Z.) Ltd.) 
162-172 WAKEFIELD STREET, WELLINGTON 


Phone 54-890 
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TECHNICAL HIGHLIGHTS 


Model 5B uses the famous Rola ‘Flux- 
master” principle of centre block construction 
and is designed to provide peak perform- 
ance at minimum cost. 

The diaphragm fitted to Model 5B has 
@ fundamental resonance of 150 cycles per 
second + 5 cp.s., a value selected to give 
good bass response even when the loud- 
speaker is baffled only in a midget receiver 
cabinet. This fundamental resonance, to- 
gether with a carefully engineered mid and 
high frequency response, combine to pro- 
vide very pleasing reproduction through 
the full range of frequencies the speaker 
is likely to be called on to cover, 


ee 


LOLA 


SPECIFICATIONS 


Power handling capacity 213 watts 
Diaphragm resonance 150 cps. 
Frequency response = 145 c.p.s.— 6.5 Kc. 


Voice Coil Impedance 3.5 ohms at 400 cp.s. 


Principal dimensions: 


Housing diameter 5” 
Baffle opening diameter q" 
Voice coil diameter 5/8” 


Depth front to rear PIS/16" 
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NOW You Can Get 
ACOS Hi-g Heads 


for the famous GP 2O 


AQ. 
SS Zé 


Vp 


WS 


WU), 
WHY 


ZEA 


pee 


FRED 
ROTHSCHILD 


79-83 PRETORIA 
STREET 
LOWER HUTT 


PRESENT: 


A really high class line of Swedish Microphones 
and horn speakers. 


Made by the largest manufacturers, these 
microphones are robust highly efficient, well 
finished wnits of the very highest standard. 
Crystal or dynamic they are reasonably priced. 


The Exponential 
Horn speakers are 
the best available 
Jugh . class -.con- 
struction, proof 
against moisture 
and dust, Hearing 
is believing. 


Pick-ups and cartridges incorporating the 
ACOS Hi-g development will track with 
ease all present-day records—and those of 
the foreseeable future, too. 


Characteristics of HGP39-1 STD and 


HGP39-1 LP 
39-1 STD 


Output 1 volt on standard records, In- 
corporates easily changeable 0.0025 in. 
sapphire stylus. 


39-1 LP 


Output 4 volt on microgroove records. 


Incorporates easily changeable 0.001 in. 
sapphire stylus. 


Both Heads 
Response flat from 40 c/s. to 13 ke/s. 


with an overall response from 20 cs. to 
17 ke/s. Tracking weight, 8 grammes. 


Prices (Retail): 


Standard or LP Head only ........... 37/6 
GP20 Hi-g complete Pick-up 
with’ either head (0.0.0 con 57/6 


Manufactured by 
COSMOCORD LIMITED 
Enfield, Middlesex, England. 


Enquire from your local Radio Dealer or from 
Sole New Zealand Representative 


DAVID J. REID 
271 VICTORIA STREET WEST, 
P.O. BOX 2630, AUCKLAND. 
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BEACON RADIO LIMITED 


Corner BROWN and FITZROY STS. PONSONBY, AUCKLAND. P.0. BOX 2757. TELEPHONES 14-704 13-390 


MANUFACTURERS OF ALL KINDS OF 
TRANSFORMERS AND FLUORESCENT LAMP BALLASTS 


Pyrox still leads the magnetic 
recording field, with New Zea- 
land’s longest established tape 
recorder. Proven in hundreds 
of applications over the years. 


New Model S.T.5 — incorpor- 
ates broadcast band tuner — 
plays radio or records direct 
on tape—fully portable. 


Inquire from your local Pyrox Dealer or contact 


PYROX DIVISION 


Telephone 53-728 33 JESSIE STREET, WELLINGTON G.P.O. Box 2253 
Stocks now available of the famous GEVASONOR Tape. Trade inquiries welcomed. 


FERRANTI — 


PIONEERS IN THE ELECTRICAL 
FIELD FOR OVER 70 YEARS 


TRANSFORMERS @ VOLTAGE REGULATORS @® P.F. CORREC- 
TION CAPACITORS @ INSULATION @ A.C. & D.C. HOUSE | 
SERVICE SWITCHBOARD METERS .@ A.C. & D.C. PREPAYMENT | 
METERS @® VALVES AND CATHODE RAY TUBES @ METER | 
TESTING EQUIPMENT @ ELECTRONIC DEVICES ©@ MEASUR- 
ING INSTRUMENTS @ CASTINGS @ ELECTRIC CLOCKS ® | 
FLECTRIC WATER HEATERS @:> ELECTRIC FIRES AND SPACE | 

HEATERS. | 

Sole New Zealand Agents: 


ARTHUR D. RILEY & CO. LTD. 


124, Hobson Street, 66-68 The Terrace, | 
AUCKLAND WELLINGTON 


_ RR pA EIS EES SSE TIE TS IS EE TENE OTE TT TET LES TESS TT TE TE a 


ENGINEER and SERVICEMAN... 


Have you ever wished that you could re-equip your 

laboratory and test bench with the most modern and highest 

quality test equipment and instruments that you KNOW 
you really need? 


OF COURSE YOU HAVE! 
NOW IS THE TIME TO DO IT... 


eS! el SWAN ELECTRIC WILL MAKE IT EASY FOR YOU! New 
<i Feber oe Zealand’s finest range and greatest stocks of modern test 
SIGNAL GENERATOR equipment are available to you— 
ON 
LOW 
DEPOSIT - 
EASY 
TERMS! 


Swan Electric will arrange for you one or a series of in- 
struments on a hire purchase plan involving you only in a 
low deposit and moderate monthly payments. 


THROW OUT YOUR OBSOLETE EQUIPMENT! 
MAKE ARRANGEMENTS WITH YOUR NEAREST 


COSSOR PORTABLE OSCILLOGRAPH SWAN BRANCH IMMEDIATELY 


“ADVANCE” 
Standard and Sub. Standard Signal Generators 
Audio Generators 
Constant Voltage Transformers 


“COSSOR” 

Double Beam Oscillographs 
Portable Oscillographs 
Camera and Motor Drives 
Television Pattern Generators 


SEALEG? 
Valve and Circuit Testers 
Vacuum Tube Multimeters 


bil 39 Bas 


Resistance and Capacitor Bridges 


PALEC VALVE AND CIRCUIT TESTER Super-range Multimeters 


owan Electric Co. Ltd. 


AUCKLAND - WELLINGTON - CHRISTCHURCH 
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Where there’s a _ better switch 


ARCOLECTRIC 


will make it. 


ARCOLECTRIC 


for sure service 


Illustrated above are a few of the wide range of 
switches for 
Industrial Equipment 


Electronic Instruments 
Domestic Appliances 


Automobile Switching 


Manufactured by 


ARCOLECTRIG SWITCHES LIMITED 
ENGLAND 


Sole New Zealand Agents: 


GREEN and COOPER LID. 


Telephone: 54-418 43 Lower Taranaki Street, Wellington 


Telegrams: Fidelatone 


i 
1 
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The Marconi REPROVOX 
Tape Recorder 


In its grey crackle finish steel carrying 


case with black protective beading, the 


Marconi Reprovox Tape Recorder, 


shortly available from stock in Wel- 
lington, is distinctive for many new 


features: 


UNG Ra? ; 4 
Twin Channel Recording. Input impedances: 15 ohms, 10,000 ohms. 


Fast Re-wind Time. Three speeds are available:— 
Operates with standard magnetic recording Tape Playing Frequency 
tape. Can take reels up to 1200 ft. : ret ‘ 
@ ; Speeds Time Range 
Tape Protecting Mechanism prevents tape from wh : . 
Mating: 32 in. per sec. Z hours 60 to 5,000 &/s. 
peste 
: : : ‘ (2 in. per sec. oO 2 |S. 
Safe and simple operation with 6 controls. ites Y Sera Od ten e000 es 
Pra : : 15 in. per sec. 2 hour 60 to 10,000 ¢/s. 
uilt-in amplifiers, 
Power Supply: 230 volts A.C. 50. cycles. Width, 20 in.; depth, 84 in.; height, 124 in.; 
Consumption: 75 watts (approx.). weight, 42 Ib. 


New Zealand Representatives: 


AMALGAMATED WIRELESS (A/SIA) LTD. 


P.O. BOX 830, WELLINGTON P.O. BOX 1363, AUCKLAND 


AS MAGNETOPHON TAPE 


The Finest Magnetic Tape in the World 


Here at last is a two-layer tape that will give complete resistance 
against dampness and absolute dryness. After prolonged storage, 
even under moist conditions, it may be repeatedly sharply creased 
without subsequently tearing or breaking when subjected to undue 
stress or strain. The reels, made of new Polystyrol, will not crack 
or warp. Made by BASF, who were the first to develop high-fidelity 
magnetic recording, Magnetophon Tape owes its remarkable proper- 
ties to its PVC base. Available in 600 ft. and 1200 ft. reels. 


@ Increased high-frequency response making higher fidelity possible at lower 
speeds such as 3} and 7} inches per second. 


® Greater overall sensitivity (up to 12 db. higher at 1000 c/sec.). 


iy @® Breaking strain 2.3 kilograms, or just over 5 lb. 
: &. © Permanent stretch at a load of 2.2 lb. is less than 0.04% of the length under 
strain. 
18668 


Further details available from sole New Zealand Distributors: 


DIRECT IMPORTS (N.Z.) LTD. P.0. Box 73, Hastings 
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STOP! LOOK! LISTEN! 
Medium Powered High-quality Amplifier 


Here is the answer to that Amplifer problem—a quality 
unit at an amazingly low cost. For those interested in 
constructing the Amplifier described in the June issue, we 


can offer a complete kit of parts comprising high quality 
components. 


AMPLIFIER (less output transformer) £12 Os. Od. 


‘We recommend a high fidelity output transformer which 
we can supply at £8 16s. Od. 


Eear's of Willis Street 


31 WILLIS STREET, WELLINGTON, P.O. BOX 1243 


| TRANSMITTING and SPECIAL 
PURPOSE VALVES 


Now available in New Zealand 


Amateurs, here is the 6146 you’ve been 
reading about in “Q.S.T.” 


For HEROS: on this and other transmitting 
types, write to 


AMALGAMATED WIRELESS (AUSTRALASIA) LTD 


P.O. Box 830, Wellington P.O. Box 1363, Auckland 
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| SUBSCRIPTION ORDER FORM 


Subscription Department, 
| Radio and Electronics N.Z. Ltd., 
P.O. Box 8022, Wellington, N.Z. 


Please send “Radio and Electrical Review” every month for one year, and thereafter till counter- 


manded, to the following address, and accept remittance Of eesssussussssssssseseseesseneeiasenee enclosed. 
—- wim Sait INFATIIOE GO FAS UIDSS CHAD EL Caecasactatiecsstsseceteccrrntreetti van eincconesrcsinessboasetaitlat shenprrtespters eee 
Annual Subscription Rates: 
New Zealand, £1 3s. 6d., 
eee TOROS Se crete oe can iactarnabet te aectsstias neeghas aA rm nee: an 
All other countries £1 4s., 
Post free, = =f neeennenssnnantsnnnsnenecececnnnnensnannncannccnscnncensnnnnenanussnsonsasaconnseusentansonscouaccegquennanssnasessscescnsecenensansannanssssosesotetee 


B-A-N-D 
lal S-P-R-E-A-D 


BASIC KIT—TYPE B-9 


Completely assembled, wired, and tested up to converter tube. 
Fitted to sturdy 8/9 valve, plated steel chassis. 

Accurately aligned to dial calibration. 

You merely add-I.F. and audio stages. 


The spread on shortwave makes shortwave tuning easier than 
broadcast. 


IDEAL as base for really high-quality RADIOS, TUNERS, 
RADIOGRAMS, ete. 


Details: 

49, 31, 25, and 19-metre bands, plus broadcast. Extremely accurate cali- 
bration and frequency stability. Split stator tuning condenser and tem- 
perature compensated oscillator, Only three simple adjustmeiits neces- 
sary to completely align each bandspread band. Handsome floodlit dial 
scale. Effortless tuning from high ratio 24/1, ball-bearing spin wheel 
drive. Gang isolated from mechanical and electrical vibration and noise. 
Bandspread calibration linear and marked in 100 k/c divisions and 
fractions thereof. A 0-100 logging scale also provided. “BAND,” “TONE 
& GRAM.” indicators fitted. Special A.V.C. system provides shorter 
time constant on shortwave to rapidly compensate for fading signal. 
Polystyrene low-loss adjustable slug coils throughout. Full instructions 
and suggested I.F. and audio circuits. 


Price: 


£16/19/7 (retail), less valves, plus packing and postage. 
(Valves, £1/5/6; packing, 4/6; postage, 6/6, approx.) 
See them at our Stockists, or write 
direct for full particulars. 


INDUCTANCE SPECIALISTS LTD. 
157 THORNDON QUAY  =:: ~—::| ~~ WELLINGTON 
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VOLUME CONTROLS 


WHEN IT’S COLD OUTSIDE 
t's Warm in the Train 


When you ride by rail you enjoy 
warmth, roominess, and comfort— 
three things that only modern trains 
and railcars can provide. You benefit 
from the moderately-priced fares, and 
on most main routes you reach your 
destination more quickly by rail. 


Mod. 4NC5 
“The World’s best by every 
test.” 


a NEW ZEALAND AGENTS 


W. 5. GREEN & CO. LTD., 


P.O. Box 2303, 
Wellington. 
Tgms. GREENAGE. 


If you're travelling this winter 


TRAVEL BY TRAIN 


Tel. 36-929 


ULTIMATE 


Tops also in Commercial 


Intercommunication Equipment 


Save those costly man hours. Talk— 
don't walk! And increase the effici- 
ency of your organization. Each in- 
stallation requires its own design. 
.. . ULTIMATE’S Skilled Techni- 
cians are at your service! 


Fill in the Coupon and Post to us for 
further details of the Ultimate Inter- 


communication Systems. 


Addressee eis ee Deine Sea Mtn a ae ah 


Name of Firm 


RADIO (1936) LTD, 00" 5% wexcano, rove an 
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Vhe Greatest Watne th Radio loday 


Grings You 


The Createst- Radio Value Ever / 


FULL-SIZE CONSOLE RADIOGRAM 
VY 3-SPEED GARRARD RC75 AUTOMATIC CHANGER 
vv PLAYS STANDARD OR MICRO-GROOVE RECORDS 

FULL 5-VALVE SUPERHET RADIO 

BEAUTIFULLY STYLED HONEY OR DARK OAK CABINET 
VY “EASY ACCESS’ PIANO HINGE LID 


tor only 


£7-10- 
NA Radio and) Television 


Look for the distinctive Pye trademark at better radio dealers 
everywhere, or for the name of your nearest Pye agent write to: 
Pye (New Zealand) Limited, P.O. Box 2839, Auckland. P38.24 


Arrange your demonstration today! 
Model YRG Type PZ41 for A.C. Operation. 


Compatible Colour Television 
In Britain 


This month, readers will have noted a departure from our usual practice in that this issue of /tadio and 
Electrical Review sports a cover illustration in full colour. This is reproduced from a 35mm, colour transpar- 
ency, and, at first sight, does not appear in the least unusual. Nor, on first reflection, does it seem very 
appropriate as a cover picture for a journal such as this. Its suitability is apparent, however, when it is realized 
that this signifies a most important and noteworthy advance in British television—an advance, moreover, which 
may well have its repercussions on this side of the world. 


The illustration is a reproduction from a colour photograph taken of the screen of a colour-television 
receiver, working on the British standard of 405 lines, 25 pictures a second. However, its importance to the 
TV world lies not simply in that, but in the fact that the signal used to produce this result is one not 
only fully compatible with the present British system of black-and-white transmissions, but taking up no 
more bandwidth than does its black-and-white counterpart. 


It is not so long since television pundits held that an acceptable colour system could not be built round 
the existing 405-line system. It was considered that, when the time came for the commencement of colour TV 
broadcasts, Britain would have to scrap her old standard, and all the receivers that went with it, and start 
afresh on a new standard allowing a compatible colour system of satisfactory definition to be used therewith. 
Luckily, the authorities holding this opinion reckoned without the ingenuity and resource of present-day 
engineers. By a series of remarkable researches, the latter have developed a compatible colour system taking 
up no more bandwidth than a monochrome picture signal and able to be “translated” with very little difficulty 
from one set of standards. to another. 


So far as we are aware, these developments have taken place almost entirely in America, where the question 
of colour standards has been a very thorny one for some time. Perhaps the greatest. spur was the somewhat 
peculiar decision of the United States Federal Communications Commission to sanction colour transmissions by 
the field sequential system. This gives good colour rendering, but is not compatible, uses up more bandwidth 
per transmission than does monochrome, and relies, in part, on mechanical devices. The F.C.C. decision caused 
grave consternation in the American electronics industry. As a result, several major firms, including the Radio 
Corporation of America, who were pressing on with the development of all-electronic compatible colour systems, 
redoubled their efforts, in conjunction with an intensive study of the problems involved by the National Televyi- 
sion Standards Committeee. In an incredibly short time, considering the difficulties of the project, the pooling of 
all this research led to the design and demonstration of a practical system having acceptable picture quality. 


In Britain, the Marconi’s Wireless Telegraph Company Ltd. set itself the task of adapting the N.T.S.C. 
transmission standards to those of the existing British television service, and on May 11 of this year demonstrated 
the resulting experimental equipment. The latter was designed to show the results to be expected from a 
complete “translation” of the N.T.S.C. system in terms of 405 lines, as well as various different systems, using 
some, but not all, of the special techniques employed by the N.T.S.C. scheme. Our cover picture gives at least 
some idea of the excellence of the results obtained. Alas, it cannot be said to be a true idea, for, after repro- 
duction on the screen of the colour receiver, this picture has undergone two further technical processes, being 
first photographed as a Kodachrome transparency from which tri-colour printing blocks were made. Though 
capable of excellent colour reproduction, neither of these processes are perfect, as they involve problems of exact 
rendition of colour values,-and, in the case of the blocks, the additional one of registration of three or more 
separate images during printing. Bearing this in mind, therefore, the result illustrated can be classed as truly 
remarkable, and “indicative of the mastering of the technique of colour TY. 


This once more underlines the amazing resources of modern electronics. Readers, however, may well ask 
why we accord such prominence to this technical news. The reason is not far to seek, for the Marconi demon- 
stration may well be the means of advancing the introduction of “ordinary,” or monochrome, television in this 
country. One of the excuses given by the present Government for delaying the advent of TV here is that it 
is advisable to await the outcome of certain unspecified technical developments before we ourselves do anything. 
This seems to us more of a lame excuse than a sound reason, but, if ever there was any sense in it, it was 
purely in relation to developments in colour television. The results of this latest demonstration prove, once and 
for all, that there are no technical grounds whatever for any further delay. This is a very good thing, for, without 
such proof, there always might have been some suspicion, however slight, that the introduction of colour might 
cause embarrassment to any country operating the British 405-line system. Though it may not be a large one, 
we are now a step farther towards the introduction of TV in our country. 


Before concluding, we desire to make grateful acknowledgment to those who have enabled us to provide 
readers, so soon after the event, with the “hottest” news in the television world today. Mr. H. F. Smith, the 
editor of our distinguished contemporary Wireless World, was kind enough, the day following the first demon- 
stration, to air-mail us a large quantity of technical information provided by the Marconi Company. This 
included four colour slides, one of which has been reproduced as our cover picture. For the provision of the 
colour blocks for this we are greatly indebted to Messrs. Amalgamated Wireless (Australasia) Ltd., Welling- 
ton, New Zealand representatives of the Marconi Wireless Telegraph Company, and to whom we express our 
grateful thanks, 
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car radio aerials 


1.-Top Cowl. 2. 9 ft. 3-piece, Side-Telescopic. 3. Vanguard. 4. Ford 
Mercury, Windscreen. 5. 3-piece Windscreen. 6. Standard 3-piece, Side 
melescopic,. “7... hender; 
The Ferris range carries an aerial for every type of car. Staunchly con- 
structed in brass, with high-quality chrome-plated finish . . . and when 


properly fitted, completely rattle-free. Each type is available with both 
three and four-feet lead-ins. 


Competitively priced, Ferris can bring you big business with a compara- 
tively low stock range of car aerials. 


SOLE NEW ZEALAND AGENTS: 


TURNBULL and JONES LTD. 


Auckland Wellington Christchurch Dunedin Hamilton Palmerston North Invercargill and Nelson 
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Audio Amplifiers 


RADIO AND ELECTRICAL) REVIEW 


A MEDIUM-POWERED HIGH-QUALITY AMPLIFIER: 


‘Part 2: Pre-amplifier and Tone-control Circuit 


) 


INTRODUCTION 


In last month’s issue of Radio and Electrical Review 
we commenced the description of a complete audio sys- 
tem, under the same heading as appears at the head of 
this article. The circuit and chassis. diz grams for the 
main amplifier were printed there, and the. main features 
of the system were outlined, This month we continue with 
a description of the pre- “amplifier and tone-control section 
of the system; which is built separate from the main 
amplifier, and has its. own power supply. By means of 
this form of construction, all controls are concentrated 
on the pre-amplifier chassis, which, if desired, can be 
remote from the main amplifier and speaker system. 


COMPREHENSIVE INPUT ARRANGEMENTS 


In order to make the pre-amplifier unit as universally 
applicable as possible, it has been arranged to four inputs, 
any of which may be selected by means of a switch. 
The pre-amplifier valve has a gain of unity in three of 
the four input positions, but on the fourth, the gain is 
some 150 times. On the “Gram” position, the frequency 
response of the EF40 is modified by negative feedback 
so as to suit either type of record. As a result, there are 
five switch positions, but only four input sockets. The 
response compensation 1s done in the way that readers 
will have come to recognize as almost standard in 
R. & E. circuits, and as this method has been described 
on a number of previous occasions, we will not enlarge 
upon it here. In the circuit diagram, the switch has been 
drawn in the “78” position. Next comes the “L.P.”’ posi- 
tion. On both of these positions it will be noticed that the 
same resistor Ri is connected from. the input terminal to 
earth. This is the load resistor recommended for the 
pick-up used, and so it has not been possible for us to 
specify its value. It can vary from as low as 10k. to as 
much as 250k., according to pick-up type. The contacts 
on the first two positions in the lower switch gang have 
been joined, so that only the one resistor need be used, 
and so that the pick-up is selected on both positions. 
The upper switch gang selects the blocking condenser to 
be used in each switch position; on 78, 250 wut. is used, 
with 150 on L/P: Followers of our circuits will note 
that these values are rather smaller than we usually em- 
ploy in this position, but this is because the associated 
resistors in this case have been raised in value to 2 megs. 
each. This has been done with a purpose, which is as 
follows. The pick-up is in series with the lower 2 meg. 
resistor, and in the case of high-impedance pick-ups, 
their impedance at high frequencies is likely to be quite 
high. Should the pick-up impedance become an appreci- 
able fraction of the value of the lower resistor, then the 
effect will be to modify the feedback.in such a way as 
to decrease the high-frequency response. There is a case, 
then, for making the resistor in series with the pick-up as 
large as possible, in order to minimize this effect. Hence 
the value of 2 megs. The choice of the same value for 
the upper resistor (1.e. the one between the blocking con- 
denser and the grid) has the effect of reducing the stage 
gain to a value of one. In the present case this is very 
desirable, since we do not need any voltz ie amplification 
from the compensation stage. 


completed pre-amplificr. The input 
sockets can be seen at the left of the chassis, near 
the selector switch and the EF40. The controls, 
reading from left to right, are as follows— 
Selector switch, treble control, base control, and 
volume control. The output socket, and an,octal 
socket from which heater and H.T. power may be 
drawn for a tuner are on the back of the chassis, 
and cannot be seen in the photograph. The round 
object im front of the power transformer ts the dual 
40 uf. sntoothing condenser. 


View of the 


In the third switch position, 
second input socket is selected. In this position, the block- 
ing condenser is raised to 0.05 uf. The effect of this is 


to give the stage a flat frequency response, making it. 


suitable now for feeding in the output of a radio tuner, 

or other device which itself has a fat response. On the 
bottom switch deck it will be seen that, from the input 
socket to earth is a voltage divider, with the input to 
the valve taken from the tapping point. This has been 
shown because the overall gain of the main amplifier 
and pre-amplifier will be much greater than is needed 
for fully loading the amplifier from the output of a 
radio tuner. The amount of voltage division used will 
depend on the maximum output ot the radio tuner, so 
that once again it is not feasible for us to specify the 
values of Rs and Rs, which will have to be individually 
chosen by the user. In the next position of the switch, 
the upper switch bank still selects the same blocking cdn- 
denser as before, from which we can deduce that again 
the response is flat. This time we have shown a single 

resistor instead of a voltage divider from the imput 
terminal to the grid. The idea is that in this position, 
the full gain of the pre-amplifier and main wnplifier 
is available for use with such things as hightaeel micro- 
phones or tape-recorders, Ri in this case is arranged te 
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suit the loading requirements of the device that is being 
used. 

On the fitth switch position the negative feedback is 
disconnected, so that the full gain of the EF40 is avail- 
able. The bottom switch bank in this case earths the 
lower end of the bottom 2 meg. resistor, and the middle 
bank connects the input straight to the grid of the EF40. 
This high-gain position will be useful for feeding in a 
crystal or dynamic microphone, since the input voltage 
required for full amplifier output will be not more than 
about 0.1 millivolts. From this description it can be seen 
that the pre-amplifier unit will suit not only this ampli- 
fier, but any amplifier at all, almost, and _ still have 
enough gain to operate it from any kind of input device, 
whether microphone, tape deck, gramophone pick-up, or 
radio tuner. It should thus meet readers’ needs, whatever 
their main amplifier may be like, and whatever they wish 
to feed into it. 


TONE CONTROL STAGE 


There are only two valves in the pre-amplifier circuit, 
apart from the power rectifier. The second one, an 
ECC40, is used half for the tone-control stage, and half 
as an output cathode follower, which feeds a low- 
impedance volume control. 


The first half is a conventional resistance-coupled stage 
with a load resistor of 100k., giving it a stage gain of 
24 times. The tone control network which follows. it, 
however, acts as a voltage divider at middle frequencies, 
passing on only one-sixth of the output of the amplifier. 
Consequently, the effective gain of the tone control stage 
is only four times. 

The network at the output of this stage is the one 
which produces the variable bass boost, and treble boost 
or cut, If the 1 meg. linear potentiometer and the 200 
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wef. condenser are imagined taken away, we are left 
with the bass boost circuit, which then boils down. to a 
500k. resistor, a 100k. resistor, and a condenser of 0.01 uf. 
in series. Across the condenser is a 500k. pot. which con- 
trols the amount of bass boost actually used. 


This is the sort of network which can be used for. 
obtaining the bass compensation for recording character- 
istics, and which was in fact used considerably before 
the negative feedback type of circuit was evolved. Here, 
the proportions are different, so that the maximum _ boost 
obtainable at a frequency of 50 c/sec. is 73 db. This 1s 
quite sufficient for adding the extra little bit of low- 
frequency response which may be needed and yet not 
enough to introduce difficulty with hum, or over- 
control on the part of an experienced operator. The 
accompanying curves show the maximum amount of 
bass boost available, and any intermediate degree can 
be obtained by using the control which shunts the 
0.01 wt. condenser. 


The treble boost and cut circuit comprises the 1 
meg. linear potentiometer and the 200 puf. con- 
denser. To see how this works, it is best to imagine 
the control at both of its extremes. At one end, 
the 200 uwuf. condenser is connected directly across 
the 300k. resistor, in which position it bypasses the 
highest frequencies round the top half of what is 
effectively a voltage divider consisting of two 300k. 
resistors. (The 0.01 uf. condenser has no effect, be- 
cause at high frequencies its reactance is so small 
that effectively it is a short-circuit.) This results in 
a maximum boost of 6 db., which the curves show. 
is obtained at approximately 12,00 c/sec. At the other 
extreme, the 200 wf. condenser is earthed, so that 
now it is bypassing the lower resistor of the divider, 
and giving top cut. The extent of the cut is rather 
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greater than the boost, because a very small amount 
of cut is not of very much use. 


The output of the tone control network feeds 
into the grid of the second section of the ECC40, 
which is a cathode follower. The arrangement. of 
using a cathode follower to feed a volume of 10,000 
ohms is rather an unusual one, and merits some ex- 
planation. On the face of things, putting a control of 
10,000 ohms after the cathode follower looks rather 
like wasting the latter’s low impedance. Actually, its 
function in this circuit is to allow us to use a rela- 
tively low-impedance volume control, by acting as a 
buffer between the tone control circuit and the 
volume control. Would it not have been better, 
though, to place a high resistance volume control in 
front of the cathode follower, and thus make use 
of the very low-impedance output characteristic of 
the latter? This was purposely not done, because of 
the possibility when so doing of introducing hum 
from the cathode follower. The way we have shown 
avoids this, by ensuring that at all times the signal 
at the cathode follower is very much larger than the 
hum voltage is ever likely to be. As the main ampli- 
fier is quite sensitive, the output of the cathode 


follower would be only some 60 millivolts, if the full 


gain of the main amplifier were used all the time. 
By putting out a large signal from the preamplifier, 
and then using the controls on the main amplifier and 
at the output of the pre-amplifier to select only that 
portion of it that is required, we ensure that hum 
is over-ridden, whereas if the volume were controlled 
before the cathode follower, we could find the latter 
working with a signal of only a few millivolts, which 
may not sufficiently over-ride the hum generated in 
the cathode follower. The main purpose of having a 
low-impedance output from the pre-amplifier is to 
ensure that a long output line does not pick up hum 
itself, or that if this, line-is “shieélded to avoid’ hum 
pick-up, the high capacity of the shielding does not 
cause undue high-frequency loss. A volume control 
of 10,000 ohms is low enough to prevent hum pick-up 
on the part of the line, and yet is much too low to 
allow it to be fed straight from the tone-control 
network, Hence the need for a buffer stage. It would 
have been possible to use a much lower resistance 
volume control were it not for the fact that. this 
would require an exceptionally large coupling con- 
denser. As it is, an 8 uf. electrolytic has to be used in 
order to prevent loss at the low frequency end. The 
use of an electrolytic coupling condenser in this Way is 
quite in order, since it has a D.C. polarising voltage 
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of over 50 on it, while the A.C. voltage, or signal, 
is only a few volts. A good electrolytic will have very 
small leakage—so small indeed that it can be entirely 
disregarded. However, care should be taken to see 
that a high-voltage electrolytic condenser is used in 
this position, and not a 50 volt one, because the 
latter types have rather too much leakage for such 
an application. 


The power supply is quite conventional, and pro- 
duces about 200 volts D.C. A 30 ma. transformer was 
used, with the idea that it will come in handy for 
feeding a radio tuner. To that end, an octal socket has 
been placed on the back of the chassis, with the 
heater and H.T. voltages wired to it, so that the 
amplifier just fails to overload on the loudest 
passages of music. This control is then left in this 
position, and all volume control is then done with 
the one on the-.amplifier chassis. It will now be 
found (if everything is correct) that the hum, which 
might still have been audible with all controls at 
maximum, is quite inaudible, or at least, so low 
in level as to be negligible. Tests on the original 
units showed that, using one well-known and popu- 
lar make of magnetic pickup, hum and noise were 
60 db. down on the maximum level. 


MAIN AMPLIFIER 
FEEDBACK 
CONNECTIONS 


In the circuit diagram of 
the main amplifier, the 
components in the feed- 
back work have been 
specified for the case 
where a 15 ohm speaker is 
used.- /Ii “a yspealkeiamor 
different impedance is 
used, it will be necessary 
to make changes in two 
of these: feedback” com= 
ponents. From the “high” 
end of the voice-coil comes 
the feedback voltage divid- 
er WCONSIStING = wOLmmay oie 
resistor will need changing for speakers other than 15 
ohms. The following table indicates the values that 
should be used for various common speaker im- 
pedances. The output transformer recommended (viz. 
the one used in our prototype) has four secondary 
windings which may be connected in various ways in 
order to match different speaker impedances. These 
are (nominally) 16, 9, 4, and 1 ohm. If, for instance, 
it is desired to use a speaker that is not close to 
any of these values, it will be necessary to use a 
different transformer. However, the makers of such 
things will certainly make special ones to individual 
order, at only a small additional cost, so that there 
should be no difficulty. It is helpful to remember, too, 
that if the speaker impedance quoted does not tally 
exactly with the nominal impedance given for a 
certain secondary, no harm will be done provided the 
departure is not too great. For instance using a 15 
ohm speaker with the transformer connection rated 
nominally at 16 ohms will have a quite negligible 
effect on performance. The reason is, of course, that 
speakers, in spite of the figures quoted on them, 
are by no means constant-impedance devices. It is 
purely a matter of convention to quote their im- 
pedance at 1000 or at 400 c/sec., and it must be 
confessed that as far as matching is concerned, it 
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Response curves of the pre-amplifier when used 
The curves shown indicate 


the variable controls, 


Response from Test Record 
= Test Record + Bass Boost 
Test Record + Top Cut 
Test Record + Top Boost 


on 78 R.P.M. records, with various settings of 
the maxtnnun effects of the controls. 
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—— =Response from Test Record 
---- =Test Record + Bass Boost 
—— =Test Record + Top Cut 
—-— =Jest Record +Top Boost 


Stumilar response curves to those above, 


but taken in the L/P position of the 


selector switch, 


and using a Decca L/P test record L.XT2695. 


will make little difference if the nominal speaker 
impedance is within 20 per cent. either way, of the 
nominal for future use with a tuner if required. Tt as 
not recon:imended that the pre-amplifier should be power- 
ed from the main amplifier. If it is, there will be a 
strong possibility of motor-boating, especially in the 
high-gain position of the switch. The slight extra 
cost of the separate supply is more than justified by 
the certainty of freedom from this sort of trouble, 
which can be a real headache, and by the facility 
which it provides for running additional equipment 
from it, also without fear of interaction with the 
main amplifier, 


CONSTRUCTION 


There should not be much need to enlarge upon 
this aspect of the pre-amplifier, because the photo- 
graphs give a good idea of the placement of the 
parts. The only point requiring particular care is 
the wiring of the filaments. This should be done with 
well twisted hook-up wire, and the filaments must 
not be earthed except at the moving arm of the 100 


ohm “hum-dinger” potentiometer. This is mounted 
in a blank space near the middle of the chassis, 
and the moving arm can be earthed to any con- 


yenient spot, provided it is a solid earth to the 


24 RADIO AND ELECTRICAL REVIEW 


chassis. If a steel chassis is used, make sure that the 
soldered joint which earths the heater circuit is a 
good solid one, and NOT a dry joint. If the chassis 
is of aluminium, firmly bolt a solder-lug to the 
chassis close to the potentiometer. 


HUM AND NOISE 


As we have explained, the main amplifier is quite 
a sensitive one, and there is a small over-all gain in 
the pre-amplifier itself. As a result, there is enough 
gain to spare, so that if both volume controls are 
turned “flat out,” it is too much to expect that no 
hum will be heard in the speaker. Indeed, without 
the hum-dinger adjusted, it is likely that with all 
controls at maximum, there will be quite a loud hum. 
Thus, after initial checks that everything is working, 
the pick-up to be used should be plugged into the 
pre-amplifier, and all controls turned to maximum. 
The ee dinger is then adjusted carefully for mini- 
mum hum. Next, set a record playing, with the switch 
in the right position HOD ABIG! che IGM VAS oye IW Ae)), ANE 
first turn both volume controls right off. Then, turn 
the one on the pre-amplifier full on, and carefully 
advance the one on the main amplifier. On the loud- 
est part of the record, which should be one with 
some heavily-recorded passages on it, set the main 


amplifier volume control 
transformer secondary  im- 
pedance. One thing that 


many builders do not realize 
is that a transformer really 
has no impedance of its own. 
What is meant by stating 
that the secondary impedance 
is “15° ohms is~ mot that’ the 
secondary has an impedance of 
15 ohms, but that it will suit, 
or match, a speaker of that im- 
pedance, provided that the 
valves, which are connected on 
the primary side, have a certain 
impedance, which is also stated 
on the label. By using a trans- 
former with a certain turns 
ratio, all we are doing is to 
transform the speaker imped- 
ance to a suitably higher value 
for matching the plate circuit 
ot the valves in the amplifier, so 
that a slight departure from the nominal figures 
merely means that the load on the valves will not 
be quite what it would be if the nominal figures 
were exactly matched. So do not be afraid to use, say, 
a five-ohm speaker with a transformer which purports 
to match the valves concerned to, say four ohms. 
Except by the careful use of instruments, no one 
could possibly tell the difference. Moreauen this is 
fact, not merely a personal opinion. 


Speaker impedance Feedback resistor 


15 ohms dy NR. 
9 ohms SOM 
4 ohms SY) soN ke 
2.5 ohms SOM, 
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qq 
DRILLING 2 : 
Ae i" Dig. : Bs 3" Dia. : Cz iB Dia.: D= 1" Dia, 
E+ 2" Dia. 


Under chassis view of the main amplifier, whose 
circuit was given in the June 1954 issue, 
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COMPATIBLE COLOUR TV DEMONSTRATED IN ENGLAND 


One of the most important television developments since the war has been the 

production in the U.S.A. of a colour system which is not only fully compatible 

with existing black-and-white transmissions, but also takes up no more band space. 

Until recently it had not been shown practicable to modify the American colour 

system to suit the British 405-line standard. As recently as 11th May of this year, 

the British Marconi Company demonstrated fully compatible, all-electromec colour 
TV using the British standards. 


INTRODUCTION 


It might be thought at first glance that an event 
such as that summarized above could have little prac- 
tical interest for us in New Zealand, but, owing to 
a combination of circumstances, this is far from 
being the case. Indeed it could well have a direct 
bearing on the speed with which a New Zealand 
television service is planned and put into operation. 
We do not propose to deal with this aspect of col- 
our TV in this article, since we have done so else- 
where in this issue. This story is a semi-technical 
one, intended to describe, as simply as possible how 
compatible colour transmissions are made, and how 
it is that they need not take up any more spectrum 
space than an ordinary black-and-white transmission, 
even though they contain a good deal more informa 
tion. The subject is a fascinating one, and shows 
how TY, which already appears to many of us to be 
sufficiently complex, will in the foreseeable future 
become even more complicated in detail. However, a: 
with ordinary TV itself, the principles are simple 
enough; it is their application in practice that ca 
forth the need for complicated equipment, which is 
nonetheless understandable for all that. 


GENERAL PRINCIPLES 
Before considering the colour aspect, it may per- 
haps be of assistance to recall the basic principles 0% 
monochrome television. 


Monochrome transmission of pictures is initiated 
by sweeping an electron beam, or spot, systemati- 
cally across every point of an image of the scene 
which is being broadcast, the entire picture being 
swept or scanned (in the British standard of trans- 
mission) in 405 lines. In this manner, 25 pictures, or 
frames, are scanned per second. Every variation of 
light or shade encountered during this process by the 
electron spot is faithfully translated into variations 
in electrical impulses. These impulses, after amplifica- 
tion, are duly transmitted, to be picked up by the 
receiver. 


In the cathode-ray tube of the receiver another 
electron spot is scanning the fluorescent coating which 
forms the presentation screen, in exact synchronism 
with the one scanning the image at the transmitter, 
Thus, when the transmitter scanning spot is directed 
at the upper left-hand corner of the image, the re- 
ceiver’s cathode-ray spot is likewise impinging o: 
top left-hand corner of the screen, and_ similarly 
throughout the whole scanning process the two re- 


A Colour Camera in action at the Marcont demon- 
stration on 12th May, of this year, less than six 
weeks ago. 


main exactly in step, maintained thus by synchroniz- 
ing pulses from the transmitter. 

The light-variations, converted as stated into elec- 
trical variations and transmitted to the receiver, are 
fed to the cathode-ray tube in such a manner as to 
increase or decrease the flow of electrons in the beam. 
These electrons, on striking the fluorescent screen 
cause it to glow at the point of impact. The more 
electrons there are in the beam the brighter the spot, 
and vice versa. The amount of light emanating from 
any point on the transmitting scene is thus repro- 
duced at exactly the same relative brightness, at 
the same relative spot on the receiver screen. The 
picture is in this way built up spot by spot, being 
relatively sluggish in its reactions, seeing the result 
as a complete picture. In other words, “persistence 
of vision” enables a continuous picture to be pre- 
sented providing the frame rate is 25 per second. 

Colour television represents a considerable exten- 
sion of this process, as in addition to the mono- 
chrome picture, information on the colours involved 
has also to be resolved into electrical impulses and 
transmitted together with a more complicated sys- 
tem of synchronizing pulses. 

In practice, matters are made a little easier by 
virtue of the fact that the transmission of three pri- 
mary colours will suffice, for by combining these 
colours in suitable proportions almost any colour 
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can be produced. Red, green, and blue thus com- 
bined in the correct proportions give white light: 
yellow is produced by combining green and red, and 
so on. 


_In parenthesis, it is felt that the above statement 
needs some qualification, particularly to those with 
memories of watercolour paint mixing, by whom 
green is regarded as a secondary colour, produced 
by nuxing yellow and blue (cyan), and who know 
that a mixture of red, green, and blue pigments 
most certainly does not produce white paint. 


The short answer is, that there are two basic 
systems of colour mixing, the “additive” and the 
“subtractive.” The additive is concerned with the 
mixture of light sources; for instance, if a beam ot 
pure green light is projected on to a white screen 
on top of a beam of pure red, the area of intersec- 
tion of the two beams on the screen will appcar as 
yellow. The additive system is the one used in tele- 
vision, with red, green, and blue as the primaries. 


The subtractive system (into which category water- 
colour paint mixing falls) interposes a filter, or fil- 
ters, between the eye and the source of light. Certain 
light frequencies, or colours, are thereby subtracted 
by the filters, and the eye sees what remains. Thus, 
if a cyan filter is laid upon a yellow, and the two 
are held between a source of white light and the 
eye, the light penetrating the two filters will be 
green. 

The problem, therefore, apart from the additional 
synchronizing problem, resolves itself into that o1 
breaking down a multi-coloured image into its red, 
green, and blue components, converting them into 
electrical impulses in such a manner that they may 
be identified in terms of colour at the receiver, trans- 
mitting these impulses, and reconstituting them at 
the correct point on the screen, in correct colour, 
and in correct proportion. Some idea of how this i: 
done, with particular reference to the Marconi equip- 
ae used in the recent demonstrations, is given 
ater. 


SAVING BANDWITH 


It will be apparent that a colour television trans- 
mitter has to send out much more complex signal 
information than its black-and-white counterpart— 
in point of fact up to three times as much. Any 
transmitter, whether sending telegraphy, sound, or 
vision, requires ether space, or bandwidth, in order 
to do it, and the more complicated the signal, the 
miore space it needs. 


Of the three, the signals required to transmit a 
television signal are by far the most complicated, 
and require the allocation of a wide band of. fre- 
quencies, The standard channel width in Great Brit- 
ain is 5 mc/sec., of which 3 mc/sec. is occupied by 
the vision signal. Colour television, therefore, in its 
simplest form, would require three times the channel 
width to transmit it, which on the face of it would 
mean an allocation of 10 to 15 me/sec. of bandwidth 
for each transmitter. Unfortunately, on any given 
frequency band there is accommodation for a finite 
number of stations, so that if each station doubled 
its bandwidth, there would be room for only half the 
number. Some method must therefore be found tc 
compress the colour television information into a 
narrower bandwidth. 
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Another view of one of the Colour Cameras which 
were specially developed by the Marcom Company 
for the demonstration. Being experimental equip- 
ment, it does not include a view-finder, but its small 
size is noteworthy, in that it includes the two camera 
tubes necessary for generating the colour, 


THE SAME PROBLEM EVERYWHERE 


This problem of available ether space is, of course, 
by no means peculiar to Britain. In America the 
problem is far more acute, and the National Tele- 
vision Standards Committee (referred to as the 
N.T.S.C.) was some time ago set up to examine the 
possibilities of compressing the colour information, 
and, if possible, to evolve a set of workable stan- 
dards. 


After a vast amount of research (in which the 
Radio Corporation of America took a leading part, 
supported by the Hazeltine Laboratories and others) 
and an unprecedented pooling of information within 
the American television industry, the Committee’s 
recommendations and_ specifications were published 
for apparatus which will compress the colour infor- 
mation into the same bandwidth as is now used by 
a monochrome television transmitter—a truly notable 
achievement. ! 


The system achieves the desired result by means 
of two techniques which can be described as “hand- 
saving” and “band-sharing.” The first of these de- 
pends on the fact that human eye gradually loses 
its power of colour discrimination in those parts 
of a scene or picture where the fineness of detail 
is increased. Furthermore, the occurrence of scenes 
in which the colour in the fine detail is important, 
seems to be rare. Both these factors permit the 
definition (and thus the bandwidth) of the colour 


components of the signal, to be considerably re- 
duced. The “band-sharing” part of the system 
consists in fitting the reduced definition colour 


signals, resulting from the “band-saving” into the 
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vision signal, without increasing its bandwidth. This 
raises certain problems, particularly those of inter- 


ference, or “crosstalk” between the two sets of 
signals which have been fitted together. In the 
American N.T.S.C. system many ingenious com- 


promises have been achieved, inducing the reduction 


of cross-talk to a minimum. 


Equipment built to N.T.S.C. standards, but modi- 
fied by Marconi’s to meet British requirements, was 
demonstrated, together with a “Wide-Band” system 
which takes up more ether space, but which avoids 
the cross-talk mentioned. To sum up, both N.T.S.C. 
and the British Television Advisory Committee are 
unanimous that one basic requirment of any colour 
television system should be compatibility, 


COMPATIBILITY 


Compatibility in this context means that any 
system of colour television should be of such a nature 
that existing monochrome television receivers should 
be able to pick up the colour transmission, and 
render it (in monochrome of course) without serious 
loss of definition, and without the need for modi- 
fication to the receiver. It is likewise of equal im- 
portance that any colour receiver should be able to 
receive and display monochrome transmissions, as 
such, because even with a colour television service 
in operation, it would seem improbable that every 
transmission would be in colour. 


HOW THE COLOUR SYSTEM WORKS 


All of the above really does little more than 
introduce the subject of colour television, and show 
what the system must do if it is to comply with all 
the requirements. It should be noted that of these, 
only one is the production of a colour picture, as 
such. Many of the technical details have been 
dictated by entirely _extraneous _ matters, such as 
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the over-riding need: for compatibility with existing 
services. How the system works in practice is a very 


different matter, and one which will take more 
than a short article to describe adequately. 
Apart from the manner in which the colour 


information is originally obtained at the transmitter 
(which is a large topic all on its own) the most 
interesting thing about the N. T. S. C. system, and 
its derivitive used by Marconi’s is the “band-sharing” 


scheme. Briefly, this depends on the fact that a 
black-and-white television signal does not utilise at all 
efficiently the large slice of bandwidth which it 
takes up. The sidebands are usually thought of as 
occupying the whole space between the carrier 
frequency and the edge of the signal band, but 
in practice a great deal of this space is wasted. 


This is because the sidebands occur only in clusters, 


each cluster centred on a frequency spaced from 
the carrier by a multiple of the line-scanning 
frequency. In the British system, the lines are 


scanned at a frequency of 10,125 lines per second, 
so that there is a cluster of side frequencies centred 
every 10,125 c/sec. away from the carrier frequency. 
In between clusters, there is largely empty space. 
It is in this space that the colour information is 
inserted. This can be done because the colour in- 
formation itself, when modulated on to a carrier, also 
consists of sidebands spaced from each other by the 
line frequency. Thus, by correctly choosing the 
colour carrier frequency so that it is half an odd 
multiple of line frequency away from the normal 
carrier, we find that the clusters of colour sidebands 
fall right into the spaces between the clusters of 
black-and-white sidebands. The process is often 
referred to as “frequency interlacing.” Space does not 
permit of a full technical discussion here, but we 
hope in an early issue to give readers a fairly full 
dissertation on the working details of the complete 
colour system. 


: BOOK REVIEWS 


“INTRODUCTION TO VALVES” 


By R. W. Hallows, M.A. (Cantab.) M.I.E.E., and H. K. 
Millward, B.Sc. (Lond.), A.M.I.E.E. Publishers, Iliffe and 
Sons Ltd. 


This book describes the principles of operation of the radio valve, 
and its uses in circuits of various types. Commencing with a 
simple explanation of the fundamental action of the diode, it deals 
with diodes as rectifiers and detectors, triodes in their common 
2 plications, tetrodes and pentodes, multi- grid valves for frequency: 

changing, power output valves, and valves for V.H.F. and 
E.H.F. operation. 

As its title implies, the book is addressed mainly to novices 
and elementary students, but we would go so far as to say that 
it should be read by many technicians who would not include 
themselves in either of these groups. The authors make liberal 
use of potential-gradient diagrams, with the result that while the 
text is eminently readable, and entirely non-mathematical, it 
successfully fills the gap between the very elementary text, useful 
only to a schoolboy, and the kind of treatment which is so 
advanced as to be readable only by someone with an extensive 
physical and mathematical background. 

It is surprising how many radio technicians have only a very 
limited appreciation of just what does go on inside a ‘“‘tube,” 
and in our opinion, this book would repay study by almost 
anyone interested in valves, except, of course, those whose 
knowledge of theoretical electronics is fairly extensive. 


“TELEVISION FUNDAMENTALS” 


By K. Fowler and H. B. Lippert. Publishers, McGraw-Hill 
Book Company Inc., New York and London. 


In the author’s preface to this book they say that it is intended 
to provide ‘‘a course of study and a reference volume for 
technicians and. students who may eventually have the _re- 
sponsibility for installing and servicing television receivers,” The 


authors go on to say that the text was prepared on the assump- 
tion that that the reader would have little or no experience in 
television, but would have a good fundamental knowledge of 
the “radio” circuits that go to. make up the more complex 
television circuits. 


The book certainly lives up to this description, and also to 
their claim to have ‘“‘very little reference to mathematics.” 


The material is presented in a very logical manner. Chapter 1 
gives a brief description of the television system as a whole, and 
Chapter 2 describes the picture tube and_the basic requirements 
in producing a picture on the screen. The third chapter goes 
on to complete specification of the transmitted signal, after which 
Chapter 4 outlines in a general way the functions that must 
be fulfilled by any receiver. In common with most American 
text-books on the subject, there is no reference to any but 
their own 525-line standard, but this is really a very minor 
disadvantage, in view of the remarkable correspondence between 
all the systems in actual use. Succeeding chapters deal with the 
various sections of receivers, starting at the aerial terminal and 
finishing with power supplies. After this there is a lengthy 
chapter on aerials and their installation, followed by test equip- 
ment and receiver alignment, and servicing. At the end of the 
book is a most excellent record of individual faults, as observed 
on the screen of the tube. With each of these is a small circuit 
showing the portion of the set affected, together with a statement 
of just how the fault illustrated was aitifeially produced, and a 
list of other faults in the same portion of the receiver, which 
would produce similar observed effects. This section of the book 
is likely to be much more valuable to technicians than similar 
sections in many others we have read, in which only vague 
statements are made about the cause of the illustrated faults. 


We had hoped that here, at last was a book which described 
without ambiguity, and without confusing the reader, the difficult 


(Concluded on page 32) 
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Circuits for Everyone 
in the 


tf R and F ” 


Digest of 


Circuits 
No 3 


price 3/6 
To be Published Shortly 


In a digested form, this 96-page book contains basic constructional data on all the 
equipment described in “Radio and Electronics” and its successor, “Radio and Elec- 
trical Review,” from February, 1951, to June, 1954, inc. As with the two previous 
Digests, the scope of this book is extremely wide, ranging from the simplest to 
the most advanced radio sets, amplifiers, test gear, etc. All essential data are given, 


together with references to the original descriptive articles which appeared in 
“Radio and Electronics.” 


NOTE: None of the material in “Digest No. 3” has appeared in the two previous 
Digests. 


ORDER FROM YOUR NEAREST BOOKSELLER OR RADIO DEALER, OR FROM 


RADIO and ELECTRONICS NZ. LTD. 


P.O. BOX 8022 WELLINGTON 
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News from the New Zealand Electronics Institute (Inc.) 


ADMISSIONS TO MEMBERSHIP: 


At the Dominion Council Meeting on 6th 
following were admitted to the N.Z.E.1. (Inc. ) 


Graduate: H. D. Dunedin. =G.. A... Me 
Christchurch. 


Associate: N.H. White, Bluff. 
Associate Member: T. R. 


Associate to 


May, 1954, the 


Purves, Ning, 


Mooney, Christchurch, 
Member: W. E. H. 


(Transfer from Wellington to Christchurch 


Associate Docherty 


Branch). 


DUNEDIN BRANCH ANNUAL MEETING: 


At the Annual Mecting of this branch, held on 27 May, 1954, 
the following officers were elected, Chairman, Mr. W. L. Shiel; 
Vice-chairman, A. R. Harris; Hon. Secretary, E. S. Andersen; 
Hon. Treasurer, W. McInnes; Committee, P. J. Holden, Kk. 
Shore, H. G. Hedge; Social Committee, L. W. Clarke, F. M. 
Gillies, A. J. Trinder, A. E. Adam, J. G. Walker. 

Following the formal business, Mr. W. G. Collett, M.A.. spoke 
on “How to prepare a_ technical paper.’’ This interesting and 
informative address had heen specially prepared for the help 
of those interested in the forthcoming lecture competition, The 
appreciation of the Branch is expressed to Messrs. Philips Elec- 
trical Industries of New Zealand Ltd. for their generous 
donation of two substantial prizes for this competition. 


LECTURE COMPETITION (June, 1954—May, 1955). 


Open to financial branch members only, a lecture competition 
will be held by the Dunedin branch during the year June, 1954- 
May, 1955. 


The competition will be divided into two sections, viz: 


Senior: Open to all Members and Associate Members. 


Junior: Open to all Grades lower than Associate Member. 
Through the courtesy of Messrs. Philips Electrical Industries of 
New Zealand Ltd. a substantial prize will be awarded each section, 
in the form of orders on this firm for goods. Thus members 
will have the opoprtunity of obtaining something useful, and, if 
they so desire, they may add to the award to obtain goods of 
greater value. 


The. judges are Mr. H. F. Symmons, B.Sc. Hons., Grad. I.E.F., 
A.M.N.Z.E.1., Physics Department, University of Otago, and Mr. 
L. H. Martin, A.M.I.E.E., A.M. Brit. I.E.E., District Engineer, 
N.Z.B.S. 


The lecture may be given on any 
udging will be on the following basis. 
Judging 


electronic subject, and 
Primary Consideration: 
(1) Context. 


(2) Presentation. 


Secondary Consideration: 


(3) Manuscript. 
(4) Questions. 
(Note: Manuscripts must be handed in before or at the lecture). 
The main points sought after under the above headings will 
be :— 
1. Content: 
(a) Correctness of material 
(b) Interest to audience 
(c) Originality of 
known material, 


material, cr the presentation of well 


2. Presentatien: 
(a) Clarity and audibility 
(b) Use of blackboards and/or diagrams. 


(Note: A higher 


professionals and 
teachers. 


standard will be expected of 


3. Manuseript: 
(a) Content 
(b) English 
(c) Carefulness of preparation. 


f. Questions: 


(a) Ability to handle questions and discussions. 
| THE UNDER WATER TEST 


Pictured above is the Marconi-Siebe Gorman underwater tele- 
vision camera, fitted with the new periscopic lens, supplied by 
Marconi’s Wireless Telegraph Company Ltd., England to the 
British Admiralty and flown to the scene of the Comet crash 


off Elba. Extraordinarily clear views of the wreckage were ob- 
tained, as described in our May 1954 issue. This new lens has 
several advantages. If, as is quite likely, the camera comes to 


rest at an angle to the wreckage, the ‘‘eye” is rotated by remote 
control, giving a field of search which greatly speeds up the work 
of salvage. The lens also aids viewing if the camera is yawing 
shightly with the current. 

Readers will have noticed the recent announcement concerning 
the finding and salvaging of the tail piece of the Comet, which 
operations were greatly assisted by the use of this camera. 


The other photograph shows Ron Swinden, television engineer 
of Marconi’s Wireless Telegraph Company Ltd., who flew out 
with the underwater camera to the scene of the Comet crash in 
the Mediterannean. The equipment is similar to that in the first 
photograph. 
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The DHILIDS Experimenter 


An advertisement of Philips Electrical Industries of N.Z., Ltd. 


No. 81: A Transmitter for the Beginning Amateur (Part 2) 


Reprints of these EXPERIMENTER articles, complete with illustrations, will be mailed to any address for one 
year for a subscription of 5s. Application should be made to Technical Publications Department, Philips Electrical 
Industries of New Zealand Ltd., P.O. Box 2097, Wellington. 


(4) CIRCUIT ARRANGEMENT (Continued) 


. The plate of the oscillator is capacity-coupled to the 
grid of the final, which has its bias provided solely by a 
15k. grid leak. The correct amount of drive, and also of 
bias, for the final is obtained by adjusting the plate and 
screen voltage of the oscillator with the tapping on the 
25k. bleeder, which is also used as a voltage divider. The 
oscillator is keyed by inserting a closed-circuit keying 
jack in the H.T. lead to the oscillator, both plate and 
screen voltage of which are cut off when the key is up. 
Because of this method of keying, no grid current can 
flow in the final when the key is up, and as no means 
is provided of providing alternative bias, this would re- 
sult in the final drawing an enormous plate current under 
key-up conditions, were it not for the EL42 protective 
tube, which is connected in the screen. circuit of the 
QE06/50. Now the screen of the latter is fed through 
a dropping resistor of 25k., which value is chosen because 
it gives the correct 250 volts for the screen when the key 
is down, and power is being produced. At this time, the 
final grid current is producing a grid bias of 45 volts. 
Now this negative bias is applied to the grid of the 
EL42 through a 1 meg. resistor, so that when the final 
is working, the EL42 is firmly cut off, and to all intents 
and purposes might not be there at all. But when the 
drive disappears, as when the key is released, the negative 
bias also disappears from the grid of the protective tube, 
allowing it to draw as much plate current as it can. 
But its plate is supplied with voltage through the screen 
dropping resistor, so that when the bias is removed, and 
the EL42 draws current, there is a large voltage drop 
through the screen resistor. This reduces the plate volt- 
age of the protective tube to about 50 volts, and since 
the final’s screen is directly connected to the EL42 plate, 
its voltage, too, is reduced to: 50v. With only this much 
screen voltage, the QE06/50 cannot draw much plate 
current, so that when the excitation is cut off from the 
erid, the final can no longer draw a dangerously high 
current, and all is well. The protective tube also has’ a 
very beneficial effect on the stability of the power supply 
voltage, in the following way. If all the load is removed 
from an A.C. power pack, its voltage climbs consider- 
ably, so that when the load is suddenly applied, there is 
an equal drop in voltage. This drop between no load and 
full load is called the regulation of the power supply, 
and is obviously better the smaller it is. Now one way of 
improving the regulation of a supply is to see that no 
sharp changes of load occur. For instance, if we could 
arrange things so that the valves in the transmitter took 
the same current from the supply whether the Tx was 
radiating or not, there would be no change of supply 


125™A 15H 


= 16 HF 
+ 16 ME = 500v. 
= 450V, 

Standby Switch : 


Cirewt for a suitable power supply for the trans- 

mitter. Note that a 5SO00v. electrolytic has been 

specified for the final filter condenser. The standby 

switch will be needed if the transmitter is used on 

‘phone, as without the key im.the keying jack, the 
Tx. ts continuously on. 


voltage when the key was depressed or released.. It is 
not necessary to go to these lengths, however, and the 
usual precaution is to place a bleed current of a few 
milliamperes on the supply so that even if the tube cur- 
rent is zero, the supply current is not. Here, the voltage 
divider draws approximately 16 ma., whether the key is 
up or down; effectively, however, there is a much greater 
bleed current than this because both the protective tube 
and the final draw considerable current when the key is 
up. The whole circuit draws 75 ma. with the key up, and 
125 ma., key down. Because of this, the change in voltage 
is not nearly as great as it otherwise would he, with bene- 
ficial effects on the oscillator circuit. 


The next feature of the circuit that merits some 
mention is the final tank circuit. This has been de- 
signed to suit. the conditions obtaining when a 400 
volt power supply is used. In theory, the size of the 
coil, and thus the ratio of inductance to capacity, 
should be changed if higher plate voltages are em- 
ployed, but this is hardly necessary, At 400 volts, the 
Q of the circuit under operating conditions will be 
about 12, which is enough to ensure good reduction 
of second harmonic output. It is for this reason as 
well that a fixed coupling link has been shown at 
the transmitter. This should more accurately be 
described as a pre-set link, since its position, and 
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hence coupling to the tank circuit is able to be varied 
by bending the heavy supporting wires. It is strongly 
recommended that the transmittér should be used 
with one of the aerial couplers described in every issue 
of the “Radio Amateur’s Handbook,” since an aerial 
coupler not only ensures the most efficient transfer 
of power from transmitter to transmission line, but 
also has a beneficial effect on the radiation of har- 
monics. The question of harmonic radiation is quite 
an important one, because while the second harmonic 
of a transmitter on the 80m. band. may fall into the 
40m. band, it may not, and in either case it can be a 
source of annoyance to others. In particular, it will 
annoy the officials of the P. and T. Department, who 
will rightly have grave words to say to the per- 
petrator of signals outside the amateur bands. The 
use of an aerial coupler can reduce very greatly the 
harmonic radiation from the transmitter. It is partly 
for this reason, too, that the L/C ratio of the final 
tank circuit is carefully specified. The transmitter will 
certainly work with other values of inductance in the 
final tank, but it will not be efficient, nor will it 
suppress harmonics so well. Many beginners fall 
into the mistaken notion that as long as ‘the tank 
circuit tunes to frequency, the tank coil consists of 
15 turns of 16-gauge tinned copper wire, wound on a 
2in. diameter former. The coupling link is three turns 
of the same wire, wound to the same diameter. The 
tuning condenser has been specified as 250 wuf., and 
will tune to the lower end of the 80m. band at al- 
most full capacity, when used with this coil. 


Unfortunately, small transmitting variable con- 
densers are a bit difficult to come by at the present 
time, and most receiving variables these days have 
much too little spacing between plates to use in a 
transmitter, since the high voltages involved will be 
likely to flash over. In the case of the prototype trans- 
mitter, we had to use a 60 wuf. variable condenser 
taken from an SCR522 transmitter, and to pad it up 
with a 100 wef. fixed condenser in parallel. This is 
perfectly satisfactory, provided one does not use a 
small receiving-type fixed condenser. ‘The one used 
was a 600-volt working transmitting-type mica con- 
denser, which was found to stand up to the job 
very well. It should be pointed out that as long as 
the required maximum capacity is made up somehow, 


-with condensers that will stand up to the working 


conditions, the values of the fixed and _ variable 
portions are unimportant. Even a 50 uuf. variable, 
with a 200 wef. fixed condenser will be quite satis- 
factory, and will give enough variation to enable 
the 80m. band to be covered by the variable position. 
There is plenty of room on the right-hand end of 
the chassis, so that even if a variable that is much 
larger physically than the one shown has to be used, 
it should not cause undue difficulty. 


Another feature that is of some importance is the 
use of shunt feed in the plate circuit of the final. 
In the first place, it removes the D.C. plate voltage 
from the variable condenser and also from the coil, 
so that it will not be possible to get a shock from 
the H.T. line if the coil is accidentally touched while 
the transmitter is on. A technical advantage of so 
doing, however, is that as the D.C. plate voltage has 
been removed from the tank condenser, only R.F. 
voltage appears on it. This reduces the total maxi- 
mum voltage to about a half of what would appear 
across the condenser if the rotor was earthed, and 
the stator was connected directly to the final’s plate. 
Another way of reducing the voltage across the con- 
denser, while using series feed, is to connect the rotor 
to the H,T, line instead of to earth, This means insulating 
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the whole of the condenser from earth, however, and 
still leaves the H.T. voltage on the tank circuit as a 
danger to unwary fingers. 


In series with the piate lead of the final, and 
connected right at the plate is a 25-ohm stopper re- 
sistor. In case there should be a temptation to leave 
this out, its purpose should be explained. Without it 
everything worked very well, except that with the 
key up, a very small grid current was still apparent 
in the final amplifier. This was only about 0.1ma., but 
its presence indicated the existence of some spurious 
oscillation, or parasitic. Test showed it to be taking 
place at some very high frequency, but the insertion 
of the plate stopper cured it completely.It was con- 
nected right at the insulted plate cap of the tube, an: 
a piece of sphagetti placed over it to conceal the joint 
between it and the lead wire. It just shows on the 
photograph as a slight extension of the insulated cap. 


CONSTRUCTION 


While the photographs and chassis diagram give a 
good idea of the general lay-out and construction, 
there are some points that require clarifying and 
emphasizing. The chassis used was a commercially 
available one measuring 114 x 7#in. It had a strip 
of tinned steel welded down the centre inside, and 
protected with cellulose tape from becoming sprayed 
with paint. When received, the tape is still in position, 
and stripping it off reveals the nice clean tinned strip 
which makes an excellent earthing medium—much 
better than can be obtained by boring a hole and 
mounting an earth lug with a nut and bolt, at every 
point where an earth connection is required. However, 
if this kind of chassis is not available, or if you make 
your own, earth lugs will have to be provided, but 
as long as care is taken to scrape the paint from the 
spot where the lug is to be installed, so that it makes 
a good metallic contact with the chassis, al! will be 
well. 

Looking at tle under-chassis picture, the crystal 
socket can be seen at the left-hand top one of the 
four, which are arranged at the corners of a square. 
The Rimlock socket immediately below it is that of 
the oscillator valve.’ Then, the remaining 5-pin ceramic 
socket is that of the final amplifier, with the other 
Rimlock socket for the screen-protecting E42. The 
large wire-wound resistor running lengthwise is the 
25k. voltage divider. At the left of the chassis, every 
component of the oscillator circuit can be identified 
quite readily. The sockets are spaced just far enough 
apart for the coupling condenser between the os- 
cillator plate and the final grid to be hung neatly 
between the two valve pins concerned. This condenser 
is the tubular ceramic one which runs parallel with 
the back of the chassis. We have mentioned this in 
detail, because it gives a clue to the way in which 
the oscillator socket should be oriented to give the 
shortest connections. The other tubular ceramic con- 
denser attached to the oscillator socket is the 200 uut. 
one between the plate and the crystal. Note, too, the 
insulated terminal lug that is mounted on one of the 
socket mounting bolts, and to which the H.T. end 
of the oscillator plate choke is connected. ‘The 
postage-stamp 0.002 uf. mica condenser is connected 
close up to the screen terminal on the oscillator 
socket, and a short wire is run from the R.F. choke 
to the screen pin, to complete the plate circuit, and 
a wire is run from the same pin right round the 
chassis to the keying jack, from which a lead goes to 
the tap on the voltage divider. We mention all this 
to illustrate one of the cardinal principles of R.F. 
wiring, in both receivers and transmitters, The bypass 


condenser is put as close to the point to be bypassed 
as possible, namely right at the screen terminal. The 
short lead from the R.F. choke is unimportant, be- 
cause if the latter is doing its stuff, there should be 
only a very small R.F. voltage at the H.T. end of it. 
In this way, all the oscillator’s R.F. plate current is 
confined to the immediate vicinity of the valve itself. 
This having been done, we can legitimately regard 
the lead from the screen pin to the power supply 
as being completely devoid of R.F., and carrying only 
D.C. This being the case, it can take as long a path 
as we please to the’source of H.T., so we run it 
thence by a route as far removed from the remainder 
of the R.F. circuit as possible, to prevent it from pick- 
ing up R.F. on the way, or from causing unpredictable 
and undesired coupling between two other parts of 
the circuit. Several other long leads can be seen, 
notably those to the plate and grid current jacks. 
These have all been treated in the same way, by 
placing bypass condensers right at the points to be 
bypassed, just as has been drawn on the circuit 
diagram, 


There is only one lead carrying R.F. in the whole 
transmitter. This is the plate lead from the top-cap 
of the QE06/50 to the tank circuit. At the frequency 
used, however, this length of lead is unimportant, 
provided that it cannot cause undesired coupling to 
other parts of the circuit. In this case it cannot, be- 
cause the whole of the rest of the circuit is under 
the chassis, with the exception of the oscillator valve. 
As this is well shielded internally, the final plate lead 
will not cause trouble. In practice it has not been 
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found to do so. The plate lead goes straight down 
through the chassis, via a rubber grommet, and 
terminates on a small stand-off insulator, which can 
be recognized in the photograph, just in front of the 
power socket on the back of the chassis. From this 
stand-off are taken the 0.002 uf. blocking condenser, 
the other end of which terminates on a small feed- 
through insulator. The latter brings the connection 
through the chassis, to the stator of the variable con- 
denser. Thus, the oniy parts above the chassis are 
the coil and tuning condenser. The coupling link is 
there too, of course, mounted on a pair of small 
stand-off insulators. The main coil is also mounted on 
these, and a stiff wire is taken from the stator on the 
condenser to the back end of the coil, which is the 
“hot” end. The fixed portion of the tuning, capacity 
can just be seen in the top view. It is the dark object 
behind the coil, and is connected between the frame 
of the variable and the wire which goes to the coil 


from the stator. 


POWER SUPPLY 


The power supply for the transmitter is nothing 
more than a conventional full-wave rectified one with 
condenser-input filter, and delivers just over the speci- 
fied 400 volts, at enough current to operate the trans- 
mitter on C.W. For ’phone operation, a modulator will 
be required with its own separate power supply, and 
succeeding instalments will describe the circuits 
needed. Our next job, however, is to describe the 
setting up and operation of the transmitter on C.W. 


(To be continued) 


BOOK REVIEWS 


(Continued page 27) 


business of producing saw-tooth current waveforms. There is 
the usual explanation of the ‘‘peaking resistor,’ whose function is 
allegedly to provide the composite saw-tooth-cum-pulse waveform 
of voltage which must appear across the terminals of the de- 
flection coils if a ‘saw-tooth wave of current is flowing in them 
The authors do not make plain, however, that this same wave- 
form is needed at the grid of the time-base, output amplifier only 
in the case where this is a triode, or constant voltage generator, 
or that when a pentode is used in this position, it can be regarded 
as a current generator, in which case its grid waveform should 
in theory be a pure-saw-tooth. Admittedly, this is one of the 
most difficult explanations to ‘get over” to the newcomer to TY, 
for various reasons, but it is also one of the most important, 
and almost any amount of space devoted to it can be regarded 
as well spent, provided it tells the whole story. For instance, on 
the page in which the circuits of a line and a ficld time-hase 
amplifier are shown together, the input waveforms in. the two 
cases are shown identical in both shape and size. Vhis is mis- 
leading in two ways. First it ignores altogether the fact that 
while the mechanism in the two cases is theoretically indentical, the 
waveforms obtained in practice are quite different, owing to the 
different relative importance of the resistive and reactive com- 
ponents of the scanning coil impedance in two cases. Secondly, 
it leaves the beginner to supply for himself the fact that the 
waveforms must be very much out of scale on the time axis. For 
the experienced reader this would not matter, but for the inexpert- 
enced one it does, a great deal. We are afraid that in this 
instance, the authors have sidestepped a difficult issue. 

Tlowever, this criticism should not be taken as a detraction 
from the bock as a whole. It is, on the whole, well written 
and clear in exposition, and can well be recommended as a first 
text ‘for the aspiring TV technician. Not only this, but he will 
find it easy to read and to assimilate. 


from 
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INDUCTANCE OF SINGLE-LAYER COILS 


The large chart on page 33, opposite, is\ an excellent one for 
those who have to wind single-layer coils to a given in- 
ductance. The required inductance will first have been found 
from the formula for inductance, capacity and frequency, or 
by the use of a chart connecting the three, such as is found 
in “Radio Data Charts,” by Beatty and Sowerby. The diameter 


ot the former it is proposed to use will haye been decided, and 
it remains to find the required number of turns, and the turn 
spacing, to give the required inductance. This is done from 
the chart in two steps. First, a ruler is placed between the 
diameter D, on the right of the chart, and the required in- 
ductance in microhenries. The line joining the two yalues is 
marked where it cuts the dotted reference line. The ruler is 
then taken from the value of D/L, to the point already found 
on the reference line, and where the ruler now cuts the le(t- 
hend, seale, the required number of turns is read off. 


As an example, suppose we have a half-inch diameter former, 
and have to wind a coil of 10 micro-henries inductance. Now the 
diameter scale is in centimetres, so that our diameter in inehes 
will haya to be converted to centimetres before we can use the | 
chart. One ineh equals 2.54cem., so that half an inch 
is 1.27 cm. This figure is joined to the 10 pH mark on the 
inductance scale, and the intersection with the reference line 
is noted. Suppose we want the winding length to be lin, This 
makes D/L equal to 0.5, and joining this figure on the D/I. 
scale to the marked place on the reference line, we find that 
42 turns are needed. Further. details we ean work out for 
ourselves. For example, if we want a close-wound coil, we will 
have to use wire that winds up at 42 turns to the inch, but if 
we want double spacing, we must use wire that goes 84 turns 
per inch, The wire tables wilh thus tell us what wire-size to 
use. 


The second chart is for finding the self-capacity of a given coil, 
and is self-explanatory. The D scale is joined to the 1/d_ seale, 
at the appropriate points, and the value of C is read off where 
the ruler cuts the C scale. 

There is an advantage in a chart like this one which ‘uses 
ceitimetres instead of inches for the coil diameter, sinee most 
of the charts designed for use with inches do not have enough 
graduations to indicate accurately diameters between the stoels 
values of Lin., 12in, 2in., etc. If inches are converted to 
centimetres, and this chart used, quite accurate results will be 
obtained, and the users will be surprised how accurately the 
required inductances are obtained when actually built, following 
the chart. 
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U.H.F Instrumentation—Part 2: A U.H.F. Grid-Dip Oscillator 


(By the Engineering Departinent, Aerovox Corporation) 


In “Radio and Electronics” Vol. 8, No. 2, April 1953 we 
discussed the need for simple, economical measuring 
instruments for use by the experimenter, service 
technician, and amateur working in the rapidly ex- 
panding ultra high frequency region. 

The U.H.F. absorption frequency meter described 
in the above mentioned issue fulfills the first need 
for an instrument to determine the frequency of a 
signal source operating in the vicinity of the 
channels 470-890 mc. Thus, the tuning range of 
the local oscillator of a U.H.F. television converter 
could be measured and adjusted. Another need, 
however, which is not satisfied by the absorption 
meter, 1s that of determining the resonant frequency 
of passive circuits which are not generators of energy. 
Such an instrument permits measurement of the 
frequency of resonance of U.H.F. converter pre- 
selectors, mixers, wavetraps, and oscillator or ampli- 
fier “tanks” with all power removed. This need can 
be aulfiled by a UeH Pp. vadaption= of the popular 
grid-dip oscillator. The design and construction of 
an experimental instrument of this kind is the sub- 
ject of this issue, 


Circuit 
being 
measured 


SIMPLE GRID-OIP 
OSCILLATOR CIRCUIT 


FIG.4 


Basically, the grid-dip meter is a simple self- 
excited oscillator capable of continuous tuning over 
the range of frequencies of interest and provided with 
a metering arrangement in the grid circuit to measure 
grid excitation. These conditions are met by the 
simple ultra-audion circuit of Fig. 1. In this circuit the 
grid and plate of the vacuum tube are connected 
to opposite ends of the resonant circuit L1,:Cl. In 
this way, part of the energy in the resonant 
circuit is fed back to the grid in the correct phase 
to maintain oscillation. This r.f. feedback swings the 
grid positive, so that the grid draws current. The 
meter (M) reads the rectified grid current, which 
is a measure of the r.f energy in the “tank” circuit. 


Now, if the resonant circuit of an oscillator of this 


SERIES-TUNED UHF OSCILLATOR 
FIG.2 


type is brought close to another circuit which is 
tuned to the same frequency, some of the r.f. energy 
in the oscillating tank circuit will be absorbed. The 
result is a sharp decrease, or “dip,” in the rectified 
grid current. This happens since the removal of some 
of the oscillator energy reduces the amount of feed- 
back drive available to the grid. The plate current 
undergoes an increase at the same time due to the 
increased oscillator loading. The grid dip is sharper, 
however, since a cumulative effect occurs; a de- 
crease in the r.f. energy in the tank, caused by 
absorption, results in less feed-back drive on the grid, 
which decreases the output and, hence, reduces the 
grid drive still, further. Therefore, a sensitive indi- 
cation of resonance in a nearby circuit. is provided. 
If the grid-dip oscillator is calibrated in terms of 
frequency or wavelength, the frequency or wave- 
length of the circuit being measured is then known 
by the point at which absorption takes place. The 
accuracy is maximum when the coupling between 
the grid-dip meter and the circuit of unknown 
readable 


frequency is the least which will produce a 
aa 


dip.” 


‘Brass tuning slug 


SLUG-TUNED 
SERIES-RESONANT UHF CIRCUIT - 


FIG.3 


U.H.F. DESIGN CONSIDERATIONS 


Although the design of a grid-dip oscillator for 
low frequency usage is a relatively straightforward 
undertaking, producing one for the use in the new 
U.H.F. TV channels is considerably more difficult. 
This is partially because, as stated before in these 
pages, the new channels lie in the “transition” portion 
of the radio-frequency spectrum where the frequency 
is “too low for cavity circuits and too high for coil 
and condenser circuits.” It is difficult also because 
of the special requirements of a grid-dip oscillator 
which must: 


(a) Oscillate smoothly over at least the frequency 
range extending from 470 to 890 megacycles. 
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one a Are VOLTAGE - 


~ 


Heater 


HALF-WAVE LINE 
UHF OSCILLATOR CIRCUIT - 


FIG.4 


(b) Have sufficient stability to prevent frequency 
pulling” by the circuit being measured. 

(c) Have a compact form factor suitable for 
hand probing in limited space, 


(d) Have a resonant. circuit configuration which 
affords easy inductive coupling to external 
circuits, 


(e) Be easy to construct. with a minimum of 
machine work. 


The best place to look for a type of self-excited 
oscillator to fulfill these requirements is among 
those which have been developed for U.H.F. tele- 
vision local oscillators. Unfortunately, the field is 
limited to a few types, since Many manufacturers 
have utilized the harmonics of oscillators operating 
at lower frequencies. The U.H.JF. tuner circuits 
which have proven successful for fundamental 
frequency operation are the butterfly, the semi-butter- 
fly, the split-ring, the scries tuned circuits, and 
various forms of transmission line tuned oscillators. 
The first three of these was illustrated and discussed in 
Part 1 of this series. We will now consider the 
applicability of these various kinds to the grid-dip 
application problem at hand. 

The split-ring, or split-cylinder tuner, now widely 
used in‘ TV converters could be used for grid-dip 
oscillator purposes although its form-factor is not 
ideal in its usual form. For a hand-held oscillator it 
would be somewhat bulky and. difficult. to con- 
veniently tune. Experimental split-ring oscillators 
were tried using this kind of tuner modified and as the 
absorption frequency meter described in Part le let 
was hoped that the entire oscillator could be con- 
structed within the tubular handle which forms the 
basis of the split-cylinder tuner, A grid-dip oscillator 
having an ideal factor would result, However, it was 
feund that the addition of the tube interelectrode 
Capacitance to the resonator circuit lowered the 
upper frequency attainable. To compensate for this 
gifect, a smaller diameter cylinder would have to be 
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MICROMETER TUNER Sy 


HANO PROBE ~~ 
GRID-OIP 
OSCILLATOR 


POWER SUPPLY ~~~ 
ANDO 
GRID METER 


COMPLETED GRID-DIP METER FOR UHF TV 
FIG.5 


used, precluding the possibility of enclosing the tube 
and other oscillator parts within the handle. 


The butterfly tuners have the disadvantage of 
being difficult to construct and are somewhat bulky 
for this frequency range. The semi-butterfly tuner 
is easier to construct than the full butterfly, but 
has a poor configuration for our purpose and tunes 
rapidly with shaft rotation, making reading difficult. 
Being a single-ended parallel resonant circuit, it too, 
is considerably foreshortened by the tube capacitance. 

Series tuned local oscillator circuits, such as that 
illustrated in Fig. 2, do not easily cover the frequency 
range required unless a tapped coil is used. Accurate 
calibration then becomes difficult to maintain. A 
special form of the series-tuned oscillator, in which 
the effective length of the coil is changed during 
tuning by a grounded metal slug which slides inside 
the coil in such a manner as to move the ground 
point progressively higher and so reduce the induct- 
ance, is shown in Fig. 3. Although it is being used 
to some extent in U.H.F. local oscillator service, 
attempts to adapt it to a grid-dip meter were not 
successful because the required tuning range could 
not be covered in a structure capable of easy con- 
struction. 

The oscillator type finally adopted is the self-wave 
parallel line circuit of Fig 4. In this arrangement, 
the more usual shorted quarter-wavelength line is 
replaced by an open-circuited, half-wavelength line 
connected between the grid and plate of the oscillator 
tube. This provides a greater length of line external to 
the tube than the quarter-wave circuit does, facili- 
tating coupling to the circuit being measured. An 
oscillator of this kind can be tuned by a_ variable 
capacitance located at the end of the grid-plate line. 
A voltage maximum point exists at this point as well 
as at the other end where the tube electrodes are 
connected. This voltage distribution is indicated in 
Fig. 4 as a dotted line. The zero-voltage point moves 
along the line during tuning, being in the centre 
when the capacitance of the tuner is equal to the 
capacities of the tube elements and socket combined. 
At the high frequency end of the tuning range, the 
modal point may be within the tube envelope. 


By careful design and construction, the oscillator 
of Fig. 4 can be made to operate smoothly over the 
U.H.F. TV range. It requires so few parts that the 
entire oscillator can be used as a hand probe, held 
and tuned by one hand. To render the line circuit 
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more compact, the line is folded to form a “U” so 
that the capacitive tuner is close to the tube. The 
curved portion of the ‘U” then serves as an inductive 
lcop to couple the grid-dip meter to the circuit being 
measured. The tube employed is the 6AlF4 miniature 
now popular in U.H.F. converters. Radio frequency 
chokes are used in the heater-cathode leads to 
maintain the entire cathode structure above r.f. 
ground. 


R 
( Bifilar) 


R1— 140,000 OHM CARBON, AEROVOX TYPE 4097 
R2=5000 OHM POT., WIREWOUND 

R3~- 47 OHM, AEROVOX 1097 

Ci-100 MMFD. MICA, AEROVOX TYPE 1468 RX- 50 MA. SELENIUM RECTIFIER 
C2- 20 MFD,, ELECTROLYTIC, 150 W.V., AEROVOX DANDEE T2- 6.3 V., 0.5 AMP. TRANSF. 


EXPERIMENTAL UHF GRID-DIP OSCILLATOR CIRCUIT 
FIG.6 


meter and the 


Ti- 6AF4 TUBE 
RFC~ SEE TEXT 
M- 0-1 MA. METER 


The dip-indicating supply 
required for 
unit with flexible interconnecting cable. For con- 
venience in the construction of the oscillator, the 
anode is operated at D.C. ground potential and the 
cathode at negative 100 volts. For this reason, the 
power supply is connected for positive-grounded 
output. 


power 
the oscillator are housed in a separate 


CONSTRUCTION 


The completed experimental grid-dip oscillator and 
supply are shown in Vig. 5 and the corresponding 
electrical circuit is given in Fig 6. It must be stated 
heres that® because, of sthescnriticals natine ole Uni adt. 
circuitry, satisfactory results can only be expected 
if the details of the oscillator construction are closely 
followed. Most of the operations involved in making 
the unit can be performed with hand tools, although 
several parts should be lathe turned if possible. 

The oscillator unit is built in the end of a piece 
of standard brass tubing gin. o. d. and Sin. long. 
This tube forms the handle of the grid-dip probe. 
The 6AF4 oscillator tube mounts inside this tube 
with its socket terminals about flush with the end. 
A high quality ceramic miniature tube socket of the 
type having a metal shield base will fit snugly inside 
the brass tube if the mounting “ears” and small 
“nubs” designed to engage the shield are filed off. 
The metal detail through the centre of the socket 
is also removed. To facilitate insertion and removal 
of the 6AF4, a tin. hole is drilled through the wall 
of the brass tube to coincide with one of the holes 
in the shield base. This allows the blade of a small 


screw-driver to be inserted between the tube base 
and socket to disengage the tube for removal. 
Fig, 7a illustrates the end-view layout of the 


tube with the relative 
The two plate 


oscillator end of the brass 
positions of the parts and terminals. 
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FIG.7 


terminals of the tube socket are soldered to the 
inner surface of the handle tube at the nearest 
points. The grid terminals are tied together by a 
piece of sheet copper or brass about .015in. thick 
and cut to the shape indicated in Fig. 7b. The tabs 
on the end are crimped around the socket terminals 
and soldered. Crimping provides a firm mechanical 
attachment which will hold the grid jumper in 
place even though the solder is re-melted in sub- 
sequent soldering operations. 

Since the 6AIT*4 and socket fill the entire diameter 
of the handle tube, the leads to the oscillator must 
be run along the outside. For this purpose, a piece of 
tin. o. d. brass or copper tubing is soldered along 
the length of the large tube at the location shown 
in Fig. 7a, A strip along the length of each tube 
is liberally tinned with solder before the two picces 
are “sweated” together with a hot iron. 


The construction of the r.f. chokes for the heater- 
cathode circuit of the grid-dip oscillator is critical. 
If the cathode lead inductance is not the proper 
value, the oscillator will exhibit “holes” in the tuning 
range which make its use for determining the 
frequency of other circuits difficult, since the tuning 
“holes” also result in dips in grid current. A satis- 


factory choke system is made by winding both coils 


with No. 22 enamelled wire on the 
shank of' a No. 32 twist drill (1161n.). This bifilar 
winding is made self-supporting after the removal 
of the drill by twisting the ends of the wires to- 
ecther for a distance of }in. on both ends of the 
required 12 close-wound double turns. The wound 
part of the choke is 4in. long and it mounts against 
the ceramic socket in the space. between the twa 


simultaneously 
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plate terminals and between the two grid terminals. 
The grid-plate line circuit is made of No. 12 B&S 
gauge tinned copper. ap 


The plate wire is 3in. long and the grid wire 
is 2$in. long. These wires are bent to form a “U” 
according to the actual-size template given in Fig. 
8. The grid line is jin. longer at the tuner end of 
the line and the plate line overlaps 4in. at the tube 
end; tin. of this is soldered to the surface of the 
handle tube at the location indicated in Fig. 7a. 
The tube end of the grid line is soldered to the 


centre of the sheet metal jumper made to tie the grid 


SPACER -- >= PLATE LINE 


a 


‘Actual 
Size « 


GRID LINE-~~ es See SPACER 
BENDING TEMPLATE 
FOR GRID-PLATE LINES 


FIG.8 


terminals together. A neater connection will result 
if the grid wire is slotted with a small saw for about 
sin. so that it will fit around the jumper. 

A dielectric spacer is used to maintain the proper 
spacing between the grid-plate lines. It consists of a 
din, x 4in. x $in. polystyrene bar drilled on 2 in. 
centres with holes just large enough to admit the 
line wires (No. 38 drill). This spacer may then 
be fixed firmly at the proper location indicated in 
Fig. 8 by liberally tinning the wires at that point 
and sliding the spacer quickly into place while the 
solder is still molten. The spacing between the wires 
should be #in. except at the tuner end when they 
spread to 4 


3 in. 


The capacitative tuner for the grid-dip oscillator 
is made by soldering small semi-cylindrical plates to 
the ends of the grid and plate line. The one on the 
plate line becomes the stator of the tuning capacitor, 
while the one on the grid wire acts as a wiper 
against the rotor. The rotor consists of a short 
cylinder of brass tubing which is driven longitudinally 
to engage the stator sections by a micrometer head 
drive mounted on the handle tube. The micrometer 
head, which may be of the chain-store variety, pro- 
vides a precisely readable calibrated drive which 
can be manipulated smoothly with the thumb of 
the hand holding the meter. 


The details of the capacitor tuner are shown in 
Vig. 9. Since the builder will probably have to utilize 
whatever micrometer head is readily available, and 
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the exact duplication of this detail is not necessary. 
dimensions determined by the drive used will be 
left to the builder to determine. The micrometer head 
is mounted on the side of the handle tube at. the 
angular position shown in Fig. 7a. This is accom- 
plished with a brass block, as shown in Fig. 9, which 
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DETAILS OF MICROMETER TUNING SYSTEM 
FIG.9 
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TYPICAL OSCILLATOR CALIBRATION 
FIG. 10 


is drilled with a hole of the proper size to fit the 
stationary barrel of the micrometer and fitted with 
a set-screw to lock it in place. The bottom of the 
block is filed to the proper contour to fit the handle 
tube and is “sweated” in place. 


The tuner rotor, made from brass tube stock + in. 


i. d., 5/16in. o.d., and %in. long, is pressed onto a 
4 in. polystyrene shaft. This “poly” shaft, in turn, is 
ccupled to the micrometer shaft by means of a rigid 
shaft coupler, The coupler must fit well enough to 
make the rotor run true when the micrometer drive 
is revolved. If the micrometer shaft used is not of 
the proper diameter to fit a standard coupler, one 
should be lathe turned. 


The stationary tuner plates are made from in. 
o. d. brass tube stock sawed lengthwise to form 
semi-cylinders $in. long. These are soldered to the 
ends of the grid-plate lines concentrically so that the 
rotor cylinder will move smoothly through them. 
The semi-cylinders are }in. apart. They can be best 
aligned by soldering them in place while the rotor is 
engaged providing all parts are pre-tinned to prevent 
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the heat of soldering from softening the polystyrene 
shaft. After the plates. are soldered in place, the 
spacing of the line is adjusted so that the grid 
plate makes a smooth wiping contact on the rotor, 
while the semi-cylinder on the plate line is carefully 
spaced only a few thousandths of an inch from the 
rotor cylinder. This adjustment is critical if the full 
U.H.F. TV range is to be spanned, Air. insulation 
is used between the stator and rotor if the latter has 
no “wobble” so that close spacing can be maintained 
without shorting. If not, a thin sheet of a high quality 
dielectric should be cemented to the inside surface 
of the plate cylinder. A piece of “pliofilin’ of the 
kind used by grocers for vegetable bags was found 
to have sufficiently low losses for this purpose. Cello- 
phane was found excessively lossy. 

The length of the polystyrene rod is adjusted to 
allow the rotor to be moved from a position where 
its end is flush with the far side of the grid wiper 
cylinder (high frequency end of tuning range), to 
a .position where it is fully. engaged with. both 
cylinders and its end is flush with the far side of the 
plate cylinder (low frequency position). If good 
alignment and close tuner spacing is maintained, 
the resulting tuning characteristic will be similar to 
lig. 10. The finished meter should be calibrated 
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against, a frequency standard such as a Leécher line. 
The absorption meter described in Part 1 of this 
serics is an ideal tool for use in adjusting the 


tuning range of the grid-dip oscillator, After ad- 
justment, the oscillator must be handled carefully 


to prevent disturbing the calibration. 


USING THE GRID DIP METER 


The use of the experimental grid-dip meter for U.H.F. 
is identical to that of the low frequency versions. The 
plate voltage on the 6AF4 tube is adjusted (R2) until 
the grid meter indicates that the tube is oscillating and 
drawing between one-quarter and three-quarters milli- 
amperes grid current. (The corresponding plate current 
must not exceed 16 milliamperes.) The bent portion of 
the grid-plate line is then brought close to the circuit of 
unknown frequency and the micrometer tuner is run 
through its range. There will be a sharp dip im grid 
current at the frequency of the circuit being measured. 
A little practice with a resonant circuit of known ire- 
quency will acquaint the user with the position for opti- 
mum coupling, 

Needless to say, the grid-dip' oscillator can also he used 
for a calibrated test oscillator, a rough “QO” meter, and 
many of the other uses which have been found for the 
versatile erid-dip oscillator at lower frequencies. 


On the Air with the Hams 


Mr. R. S. Pottinger, ZL4GP, of Burnside, inaugurated the 
“transistor age’ with N.Z. Hams recently, when he established 
morse contact with Mr. A. F. Frame, ZL4GA of Tainui, using 
a transmitter incorporating one of the four transistors specially 
imported from England for experimental work. 


Within a few moments of Mr. Frame’s general call to ail 
stations on the 8(0-metre band to listen for Mr. Pottinger’s 
transmissions, favourable reports were received ftom all over 
New Zealand, including distant Whangarei. 


Already, the transistor, that amazingly simple device capable 
of performing efficiently nearly all the tunctions of an ordinary 
vacuum valve, has wrought many changes in the fields of 
electronics and electrical communication. Of minute size, being 


housed in a cylinder less than one inch long, the transistor 
actually consumes less power than a tenth of that used hy 


much in its infancy, the 
Telephone Laboratories of 


bulb. Though still very 
iransistor, invented by the Bell 
America in 1948, is now extensively used in America for 
automatic routing and connecting of telephone calls through 
exchanges, and in accounting and computing machines and other 
forms of “electronic brains.”’ 

Guests of honour at companion functions held in Buenos Aires 
and Gisborne recently were Senor Charles Braggio, Argentina 
and Mr. I..H. O’Meara of Gisborne. The celebration was the 


a flashlight 


thirty-first anniversary of that great event on 22nd May, 
1923, when 7,500 miles away, Mr. O’Meara picked up Senor 
Braggio’s signals and answered them, receiving in turn an 


acknowledgement of his calls. 

Though this transmission was followed by many others more 
technically perfect, it broke into a virgin field of experimentation 
and research, preceding by at least two years the recognition 
ot short wave radia by any but the most advanced of Govern- 
ment agencies throughout the world. 

Other pioneer experimenters included Mr. J. Bingham of the 
Public Works Department, Gisborne, and later chief engineer 
to the first commercial broadcasting venture in New Zealand, anid 
Messrs. P. R. Stevens and R. J. Patty, who were active partners 
in the sustained effort over many years to make the most. of 
the wave lengths allotted to amateurs. 
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Automatic Radio System For Press Messages 


Latest means of keeping New Zealand in rapid touch with 
werld events is the radio teleprinter service between Sydney 


and Wellington arranged by the Post Office for the New Zealand 
Press Association. Inzugurated on 17th May last, this new circuit 
not only provides more rapid transmission from Australia, 
but also contributes to faster communication from London and 
New York, the major clearing centres for world news. 

Though, for. many years the Post Office has handled traffic 
including press messages. by using various forms of radio 
telegraphy. this new service is the first regular one employing 


a radio-teleprinter as a direct link for passing world news to 
newspapers throughout the Dominion. 
Routed from Sydney by landline to the Overseas Tele- 


communications Commission (Australia) radio station at Pennant 
Tlills, the signal is received by the New Zealand Post Office 
Station at Makara, from thence passing by landline to the tele- 
graph room in Wellington. Here the signals, caused by the per- 


forated tape running through the Sydney transmitter, are 
automatically converted back into the printed word on oa tele- 
printer. Not only does this instrument produce a neat page 


copy, but simultaneously. it perforates a new tape which can _ be 
fed into the press teleprinter network operated by the Post Office 
for the Press Association, servicing all main daily papers in 
the Dominion. 

In spite of the delicate and valuable equipment used, the 
relay of the signal from transmitter to receiving teleprinter is 
fully automatic, though, of course, the whole operation is super- 
vised by skilled engineers and technicians. By means of perfora- 
tions on the new tape as the message is printed, the message 
can be sent throughout the North and South Islands without an 
operator needing to repunch it. 

Much of the news reaching New Zealand over the new channel 
is sent to Australia by radio from London and New York. In 
some instances, therefore, the use of reperforated tapes in Mel- 
bourne and Sydney enables the news from New York to reach 
Whangarei and Invercargill, for example, without being repunched 
on a keyboard by a telegraphist at any point. The signal first 
punched in New York can print the news at up to 66 words 
a minute on teleprinters in newspaper offices throughout the 
Deminion 


QUALITY RADIO COMPONENTS 


at competitive prices 
Write, phone, or call on 


CAMBRIDGE RADIO AND ELECTRICAL SUPPLIES 
38 Cambridge Terrace, Wellington. 
P.O. Box 6306. Telephone 51-209 
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ELECTRICAL AND TRADE 


ELECTRIC 
KETTLE 
£4/17/6 


J £23/9/6 
ULTIMATE RANGETTE 


TOASTER 
£3/7/6 


SAFETY JUG 
£4/17/6 


RADIATOR 
£4/10/0 


“GLO-WARM”’ 
FAN HEATER 
£18/7/6 


AUTOMATIC IRON ““MINICHEF” COOKER CONVECTOR COAL FIRE 
£4/19/6 £4/7/6 £15/15/0 
[- Re FE ‘= Fill in coupon and post to us for further details of above and full 
information of all our electrical appliances. 
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Unfreeze With Refrigerators 


(By Janus) 


As more and more families in New Zealand are 
demanding household refrigerators and home freez- 
ers, the selling and servicing of this equipment 
is becoming a big and ever expanding business. 
Are you getting your fair share of these lucrative 
and - desirable sales? Is your business attracting 
customers and gaining goodwill from the sale 
and servicing of refrigerators and freezers? If you 
have not yet climbed on the “band-waggon,” why 
not? 

In country and semi-urban areas, a refrigerator is 
essential and a home freezer desirable. No country 
housewife will deny that these pair save money and 
soon pay for themselves. In the town, by the saying 
of otherwise wasted foodstuffs, a refrigerator not 
only represents a reduction in the cost of living 
but is also a social asset. 


If you are “right on the ball,’ you do not need 
to be told these things, but are you selling ali the 
refrigerators and home freezers your community 
requires. How many jugs, toasters, kettles, etc., must 
you sell to equal the sale of one refrigerator? Such 
is the demand for the latter that they tend to sell 
themselves. Cynosure of all eyes in your showroom, 
a refrigerator represents quick and effortless turn- 
over. What then, the results of an active sales 
campaign? 

To sell any commodity successfully, the salesman 
must be able to answer three basic questions: 


(a) What are its uses? 
(b) How does it work? 
(c) Why own it? 


Superficially you know the answers to these, but 
are there any points a customer might ask which 
you cannot fully answer? Taking refrigerators as an 
example, let us consider each of these questions in 
turn. 


What does a refrigerator do? 


Sure, it gets cold, and in that way helps ‘to 
preserve food. Is that a full answer? No! Firstly, 
why is it necessary to preserve food. The butcher’s 
shop is just around the corner, and the dairy gives 
good service. Is the saving of left-overs such a large 
economic item with an efficient housewife? -In 
summer, does a good housewife lose such a quantity 
of perishable food that she can economically justify 
the purchase of-a fairly sizeable article such as this? 
The answer is doubtful, so a more positive approach 
is necessary. Can you explain to her the saving 
to be gained from local resources by the purchase 
of meat in bulk—half a side of lamb, instead of half 
a dozen chops, a shoulder and then the leg? Do you 
know the reduction in wastage in the cooking of one 


large roast as against two small roasts? Does a 
cauliflower of twice the size cost twice as much? 
Give a_ prospective customer the answers that 


strike directly into the pocket, and you are well on 
the way to a sale. What is the price of convenience? 
Does the home mother have to stay in to cook a 
roast because it is not keeping? What monetary 
yalue can be put on long week-ends with freedom 
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house- 
only 


meals? On the 
customer is 
It is up to you 
to show the relief she can gain, Point these things 
out in their true perspective. 

Why not “scout around” and learn the answers 
to these questions so that you really can conyince 


from worry over suitable 
keeping side, your prospective 
too well aware of her difficulties. 


your customer of the advantages she will gain 


from the purchase of a refrigerator. 


How a refrigerator works: 

This is not the place for an involved discussion 
on the principles of refrigeration, but you must 
have some idea of those on which a refrigerator 
works to enable you to cope with the prospective 


customer interested in such things. Don’t forget 
that, in general, the customer will have more 
confidence in your product if you can convince 
him that you.know how it works. He is thus 


flattered by being served by an expert and trusts 
your judgement. 

Heat, whether in air, water, food, glowing coals, 
or anything else, will always flow from a warmer 
to a colder body. Cold, after all, is only lack of — 
heat in the same way that darkness is lack of 
light. In an‘ice box, the ice has less heat than the 
surrounding food, and heat flows from the food to 
tlie ice where it is absorbed in converting the ice 
to water. Thus losing heat, the food becomes colder. 
The insulation of the ice box prevents the outside 
heat of the air from travelling into the ice box 
and wasting the ice. In one type of refrigerator, 
a chemical solution is used to absorb and carry 
off the heat. By chemical means, the solution has 
the heat extracted from it, and this solution is used 
in cycles over and over again. This is the type of 
refrigerator operating from a gas flame, kerosene 
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lamp or electric heater, Its action is rather more 
complicated than that of the compressor type. 


Compressor Type Refrigerators: 

Whien a liquid boils, heat continues to be absorbed 
by the liquid, but the temperature of the liquid 
does not increase. In the case of water, the boiling 
point is 100°C. or 212°F., and the application of 
more or less heat to the boiling water does not affect 
the temperature. The application of more heat only 
increases the amount of steam given off. Thus, when 
a liquid boils, it can absorb a considerable amount 
of heat. Such absorbed heat is termed the latent 
heat of evaporation. When steam or other vapour 
condenses to liquid again, it gives up this extra 
heat. 


Compressor types of refrigerators depend on the 
phenomena of latent heat for their operation. Re- 
member, heat flows from the hotter to the colder 
bedy. When a vapour or gas is compressed, it be- 
comes heated. Notice how a bicycle pump or other 
air compressor becomes hot when operating. Let 
us take a liquid which has a low boiling point. If 
it is a commercial refrigerant with a boiling point 
of, say 21°F. below zero, then while turning from 
a liquid to a gas it will absorb large quantities of 
heat from any substance above this temperature. 
Now, if compressed in the gaseous form, it will 
heat up due to the pressure. When the compressed 
gas is above the temperature of the air, heat will 
flow from it to the air, so that, when the pressure 
is released, the gas will drop considerably in 
temiperature. In most cases, the: drop: will be 
sufficiently low to turn it back into a liquid, where- 


upon it is allowed to boil again and once more 
extract heat from food inside the refrigerator 
cabinet. The compressor (in almost every case 


driven by an electric motor), is the piece of equip- 
ment which compresses the gas. The condenser 
(the rows of finned tubes in the compressor com- 
partment), is the place where the compressed air 
gives off the heat to the air. The evaporator( some- 
times termed the “freezer compartment” inside the 
cabinet), is the place where the liquid boils and 
absorbs heat from within the cabinet. The cycle of 


compression, condensing and evaporation is  con- 
tinuous as long as the refrigerator runs. The 
electric supply to the compressor motor is con- 
trolled by a temperature sensitive switch (the 


thermostat) within the cabinet. When the cabinet 
becomes too warm, it switches on the motor operat- 
ing the refrigeration cycle, and likewise switches it 
off when the temperature drops. The dial control 
for the temperature level merely changes the setting 
of the thermostat. So much for an extremely sketchy 
outline of the operating principles of refrigerators. 


The advantages of a refrigerator: 


Some of the advantages gained from ownership 
of a refrigerator have been listed earlier in this 
article, but with certain customers, however, we can 
be more specific concerning the part low tempera- 
ture plays in the storage of foodstuffs. Don’t forget 
to emphasise the refrigerator’s great gift to the 
housewife in the form of the home production of 
frozen delicacies, frozen cakes of various types, 
ice cream and iced drinks. A good salesman must 
be knowledgeable on this point, even to the extent 
of possessing proved sample recipes covering a wide 
range of frozen dainties. 
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The more scientifically minded customer will be 
interested in the prevention of the growth of micro- 
organism (bacteria, funguses, etc.) at low tempera- 
ture. In the interests of safety, meat, milk products 
and other foodstuffs are subject to rigid inspection 
during their production. Such advantages, for which 
the customer has paid, are lost should the food be 
wrongly stored within the home. Never forget that 
New Zealand’s primary export trade is dependent 
upon low temperature storage of meat and milk 
products during shipment to overseas markets. 


Undoubtedly, the housewife, and the farmwife in 
particular, employs many methods of preserving food, 
but, where minimum changes are required during 
the storage, refrigeration has no competitor. With 
low temperature storage, there is less all round 
loss of vitamin content than with any other method 
within reasonable grasp of home operation. 


The Customer: 
So far, we have spoken of the refrigerator with 
respect to the customer; now let us consider the 
customer with respect to the refrigerator. Before he 
is prepared to buy a particular refrigerator, a cus- 
tomer seeks satisfaction on four points, viz.: 
(a) Has he a definite need for a refrigerator. 
(b) Is a BLANK refrigerator the best type 
for his purposes. 
(c) What assurance has he 
correct: 
(d) Is this 


Now, let us consider these in turn, for, unless 
each question is answered affirmatively, no sale can 
result. No doubt, before you meet the prospective 
customer, he will have given some consideration to 
these questions, so, in fairness to both him and your- 
self, you must be prepared to see his point of view 
and frankly discuss his various problems. No _ set 
sales story will suit every customer equally. 


that <(b)- “1s 
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refrigerator worth the money: 


Who needs a refrigerator? 

It can be said fairly and safely that every family 
in New Zealand will derive benefit from owning 
and operating a refrigerator. The customer’s four 
chief motives in considering such a purchase are:— 


(a) Profit and economy. 


(b) Convenience and comfort. 


(c) Safety and health. 
(d) Prestige and pride of ownership. 

With each customer one of these motives will 
predominate. It is the salesman’s job to discover 
and press this particular angle, while not losing sight 
of the other three points. A proud father and a 
happy young mother will be specially interested in 
“health and safety,” while grandfather will want 
to provide grandmother with “comfort and con- 
venience.” Each customer and his particular needs 
must be studied individually. Here, perhaps the 
country trader has considerable advantage over his 
city colleague, 


Proving your product: 


This is where real salesmanship comes to the 
fore. You must know your product, all its advan- 
tages and its disadvantages. You should be able to 
quote the names of satisfied users. You must know 


\ 
12 
somthing about competitive products and, be. able 


to discuss them fairly, under no circumstances out- 
raging your customer’s sense of sportsmanship by 
disparaging a competitor in his absence. 

Facts you must have at your finger tips include 
the names of persons of local importance who have 


installed your products, mutual acquaintances who 
will speak well of you and your products, the 
numbers of each brand of refrigerator sold, and 
mechanical advantages, improvements and  con- 


veniences of the various types and makes. The latter 
can be obtained ‘from trade literature. It is vital 
to study advertisements with care, and read as 
much about this subject as possible in trade journals, 
etc. In this respect, we hepe that this review will 
fill a long felt want among radio and elcctrical 
dealers in New Zealand. You can keep abreast of the 
latest information only if it is conveniently given 
to you. That will be one of the functions of “Radio 
and Electrical Review.” 


Customer assurance: 

You must offer proof of the reliability of the 
manufacturer of the refrigerator you are selling, and 
that his regard for his reputation is’ too great to 
allow of his producing a shoddy article. Your own 
reputation must be above reproach. Customers must 
be assured that both you and the manufacturer 
Stand fully behind the product, and that you, per- 
sonally, are convinced that your reputation will 
never suffer from handling that particular product. 
You must point out the protection offered by the 
guarantee, and be prepared and willing to service 
the equipment after the sale is cempleted. 


Prices 

Price 1s not as hig a criterion 1s 1s often believed, 
Ah intelligent customer can always be convinced 
that there is “ereater value in “a good, sound com- 
modity produced and sold by people of repute. 
than there is in any bargain of doubtful merit. Sell 
service ‘and satisfaction, and any price. difference 
ccases to count, 


Servicing: 

Apparently, refrigerator manufacturers in’ New 
Zealand have difficulty in persuading dealers to 
undertake servicing, Inability or reluctance to ser- 
vice apparatus sold, however, is very short sighted 
policy. 


Essentially a refrigerator is a simple piece of 
apparatus, but several of its components are 
sufficiently complex to prevent any manufacturer 
providing economically against simple faults. This 
point is recognized by reputable manufacturers, who 
include in the dealer's: commission a sum covering 
the cost of servicing during the guarantee period. 
Surely, therefore, if manufacturers recognize the 
need for servicing, it is equally important that 
dealers should be prepared to undertake this. 

Undoubtedly, the main disadvantage of servicing 
under guarantee is that the dealer has received the 
reward for such work already, in which case servic- 
ing appears to be a dead loss, or else the monetary 
return is much less than normally obtained from 
other classes of work. Apart altogether from the 
morality of such a view, however, there are other 
points he would do well to consider. 
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Every dealer will’ recognize that no sale can take 
place without first some contact between the seller 
and the prospective customer. Normally, this is done 
by advertising, and, quite rightly, the dealer will 
expend large sums of money advertising not only 
the quality of his products, but also the integrity 
of his business. Through the quality of his products 
and the service provided, he will spare no effort 
to establish his reputation as a sound, honest and 
helpful businessman. 


One sure way of achieving this is by undertaking, 
with the help of the manufacturer, the servicing 
of refrigerators both within the guarantee period® 
and after the expiry of the latter. Very quickly such 
a dealer will acquire the reputation of a local expert, 
and potential! customers will flock to consult him 
concerning the merits of various brands for, with 
such service and repair experience, his expert opinion 
is worth having. Thus, he will be in on the “ground 
floor” with both old and new customers. If you 
are that dealer, when a-larger and more modern 
refrigerator is wanted, that new sale can be yours. 

Therefore, far from being reluctant. to accept 
the responsibility for service under guarantee, the 
dealer should hasten to take advantage of the extra 
contacts and goodwill accrued from helpful, speedy 
and cheerful acceptance of his obligations. Skill 
and experience will soon reduce the time expended 
in servicing. Preferably, the dealer should acquire 
this experience himself, or, failing that, should 
employ a skilled and experienced serviceman. Ad- 
mittedly, there is a shortage of trdined refrigeration 
servicemen, and alas, a dearth of instruction offering. 
However, dealers can remedy this state of affairs. 
Acceptance of servicing obligations will have the 
full support of your manufacturer. The latter is 
enly too willing to place his not inconsiderable 
training facilities at your. disposal. 

explain to him or his representative the difficulty 
in obtaining the necessary instruction or securing 
and training a skilled serviceman. Refrigeration ser- 
vicing and engineering offers an attractive and 
lucrative career for young tradesmen. If you know 
someone interested in assisting you in this direction 
and helping solve your servicing problems, advise 
your manufacturer. Should sufficient numbers re- 
quire tuition, rest assured that it will be arranged, 


Summarising’ therefore. household. refrigerators 
represent BIG BUSINESS, and you cannot afford 
to ignore this expanding field. Sell refrigerators 
benestly and knowledgeably, accept your service 
obligations cheerfully and speedily, and watch your 
profits climb! 


For all Tape Recorders 


YUAN LP 


E.M.1. 
obtainable from 


E.M.I. SUPPLIERS 
P.O. Box 296, Wellington 


Another famous Product 
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This section of our paper is reserved for the introduction of new products and space preference is given to 

car regular advertisers. Advertising rates are charged according to space occupied. For further parti- 


culars contact Advertising Manager, R. and E., Box 8022, Wellington. 


MULLARD RADIO and output with “true to life’ tone on both Radio 


Messrs. C. and A. Odlin Co. Ltd., New Zealand and Gram, ey 
Distributors of Mullard products, are pleased to 
announce the release of six new Mullard. Radio 
Receivers. 


Model 454. The new “Baby Grand” Model 454 is Fhe ee ar eel 
a four-valve Superhet Broadcast Receiver, housed My Ya Ke 
in a two-tone moulded cabinet of striking appearance Ban 

with illuminated dial. (Specially built-in FERRO- Table Model. 545 
CEPTOR (Ferroxcube) rod aerial giving maximum 
performance without the necessity for outside aerial. 
a, ee Five , the Lo a soit as avoid microphonics between speaker and chassis— 
aC shine: Bg ae oe ive-inch. teonlas peas new features include the use of two new valves namely 
RET ATL oes eas | Saray Bien I CH81—Triode hexode, frequency converter and 
RETAIL £14 17 6d, EBEFS80— double diode pentode—I.F. amplifier, signal 
detector and delayed A.V.C. Also incorporated is the 
FERROCEPTOR (Ferroxcube) built-in rod aerial. 
Re AN IE eRe Bee 9a See (ell 


Medel 534 (similar to the Model 545) but in 
cabinet of slightly smaller dimensions and equipped 
with three speed record player. RETAIL F'RICE £46. 


(llustrated) is equipped with 
three speed automatic Record Changer, housed in a 
medernistic walnut cabinet—specially reinforced to 


Model 522 is a medium sized set housed in a 
moulded cabinet 123in. wide 7% in. high. Chassis is 
a 5 valve broadcast using the following Mullard 
valves, \UGH42 UAF42, UBC41, UL41 and UY4l1. 
This Model, too, is equipped with. the amazing 
PReRROCGCEPTOR .-built-in rod aerial. RETAIL 
£1 ¥es.2.6d. 


MULLARD RADIOGRAMS 

The demand for “high fidelity” is a growing de 
mand and the listener to whom music is important 
is not satisfied with merely “pleasant music.” While 
Mvllard’s eleven valve all-wave De Luxe Console 
Radiogram Model 1100 covers in every detail the re- 
quirements of these listeners, there are many who M 

oy B 3 hr © tat : y odel 
are either not in a position to purchase such a 
machine or prefer a table model. To cater for these 
people, Mullard have released the undermentioned 


moderately priced radiograms in which craftsman- PIS SIE Sy op erence bo aE AC) SE nr 
ship, design and quality are of the same high Nera ie Re ny Chan RET All ; £83 (Ss. Od 
standard that has always been a characteristic of ~ aes VeCe TAR SE. sche rate SE eke 


Mullard Receivers, They have excellent sensitivity (Continued on page 44) 


599. (Illustrated). Thoughtfully designed 
to give superb performance with attractive appear- 
ance, this new Mullard Console Radiogram is dis- 
tinguished by its sound technical efficiency and fine 
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Model 588. Similar to model 599 but with three 
speed player. RETAIL £72. 10s. Od. 
* 
B.S.R. NEW “MONARCH” MODEL 
Tops in popularity and sales, the B.S.R. new 


model “Monarch” auto-changer is being produced in 
England at the rate of 5,000 units weekly for world 
wide distribution. The Manufacturers, Birmingham 
Sound Reproducers Ltd., have also established pro- 


duction of the new “Monarch” at their Canadian 
factory, where English production techniques are 
followed. 

The new “Monarch” is of the same robust con- 


struction as the previous unit, with enhanced de luxe, 
streamlined finish. The reliable design and quick 
changing characteristics have been improved. 

The “Magidisk” feature, exclusive to the “Mon- 
arch,” permits the use of mixed 71in., 10in. and 12 in. 
records. 

New features include a handsome white moulded 
pick-up arm, and a white perspex moulded control 
arm, which will prevent damage to records. The 
simplified control knob has been centralised, per- 
mitting easy access in any type of cabinet. 

The new “Monarch” has been rust proofed by 
the “MET-L-ETCH” process, ensuring long life 
to the mechanism and metal parts. 

B.S.R. products are being distributed in New Zea- 
land by E.M.I. Suppliers (trade division of H.M.V. 
(N.Z.) Ltd.), P.O. Box 296, Wellington. 


+ 
THE MORPHY-RICHARDS AUTO TRAVEL 
IRON 


Another new appliance to be added to the ever in- 
creasing famous range of Morphy-Richards appliances 
is the Auto Travel Iron, 


This new appliance which operates on all A.C. and 
I).C. voltages from 100 to 250 volts by an ingenious 
automatic voltage selection control should prove a 
boon to travellers, holiday makers and the business 
girl in flattettes etc. 

Not only does this iron eliminate all worry as to 
the voltage used on ships etc., as it automatically 
operates on all voltages, but the handle folds down 
to permit ease of packing. 

The new Morphy-Richards Auto Travel Tron which 
is a worthy partner of the standard Morphy-Richards 
Auto Jron and other famous Morphy-Richards 
products is distributed in New Zealand by the Russell 
Import Co. Ltd., P.O. Box 102, Wellington, to whom 
all Morphy-Richards enquiries should be addressed. 


BACK NUMBERS OF “R. & E.” 
Available from our Office, 
P.O. Box 8022, Wellington. 
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Tailor-made Switches for 
World’s Power Stations 


Mcereury Switch controls with a wide variety of applications 
are being produced at a Boreham Wood, Hertfordshire factory, 
at the rate of 5,000 a week. Kach of these switches has to be 
‘tailor-made’ to suit specific needs, and the capacity range is 
from one to 250 amps. This expert glassblower at the factory 


is seen fashioning one of the 250 amp. types—the largest ever 
A great 


made. many of the switches made at the Boreham 


Wood have been specially designed for use in power stations 
being built in Britain as well as new power stations being 
built in South East Asia under the Colombo Plan. Standardis- 
ation does not exist to anything like the same degree as in 
American practice. Coupled with war time demands this has 
made the British industry resilient and led to the development 
techniques which are rapidly giving Britain a world lead in 
the manufacture of this type of equipment. 


CHRISTCHURCH RECORDINGS LIMITED 


(In Voluntary Liquidation) 


TENDERS oes invited as follows: 


1. For the purchase of one M.S.S. Control Panel 
Complete, M.S.S. Recording Console complete 
with traversing equipment, microscope and lens, 
two cutting heads and two pick-up _ heads. 
One Connoisseur two-speed turntable. One only 
Pick-up Pre-amplifier and Equalizing Unit com- 

’ plete with power supply in rack. One low imped- 
ance Talk-back Amplifier complete with power 
supply. 


2. For the purchase of one only E.M.I. Console Tape- 
Recorder for 30.5 inches per second with one 
empty spool. 


Tenders close at the office of the Liquidator at 5 p.m. 
on Friday, 23rd July, 1954. The highest or any tender 
not necessarily accepted, 
Cc. O. SPILLER; 
Liquidator. 
96 Hereford Street, 
CHRISTCHURCH 
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RADIO (1936) LTD. AND THE “MAORI” 


A good example of the versa- 
tility of New Zealand’s radio 
manufacturers is the way in 
which they can tackle complex 
special equipment, and make a 
thoroughly good job of it as 
easily as they can produce a 
natty line in portable radios, or 
high-quality radio gramophones, 
Radio (1936) Ltd., for example, 
has designed and built the sound 
equipment for a number of New 
Zealand — ships, including the 
Matua and the new Tofua, but 
the latest to go into service is 


that aboard the Union Steam- 
ship) Company’s new M aor, 
which has now settled into 


her routine on the W ellington- 
Lyttelton run. 


The equipment referred to is 
designed to feed a total of 38 
speakers in different parts of the 
ship, connected in eleven groups, 
any of which may be selected by 
switching arrangements, The 
specification called for audio 
power output of 80 watts, thus 
allowing just over 2 watts per 
speaker. It is interesting to note 
that the designers have obtained 
the necessary power output by 
using three medium-powered 
amplifiers rather than one high- 
powered one. This obviously 
limits the effect of an amplifier 
fault to a third of the speakers, 
as well as making the system 
easier to design and possibly less bulky. 


The main purpose of the equipment is to allow 
announcements to be made to the whole, or any part 
of the ship, from either of two microphones. One 
of these is situated at the equipment itself, and the 
other on the bridge. The latter position is also pro- 
vided with remote control of the amplifier and the 
speaker selection. Arrangements have been made 
whereby the microphone position on the bridge is in 
complete and over-riding control. For instance, if 
music is being supplied to one part of the ship from 
the radio receiver which is built into the rack, the 
bridge automatically silences the receiver if its micro- 
phone is opened in order to make an announcement. 
Operation is by “press-to-talk,” with pre-set micro- 
phone gain controls, so that all that is necessary 
should the officer of the watch or the captain have 
to make an emergency announcement is for him to 
turn on the equipment and talk. It is automatically 
arranged that when the amplifiers are used for an- 
nouncements, all amplifiers and speakers are in use. 
When in use for radio programmes, only those speak- 
ers required are manually selected by means of the 
built-in control panel. 


The accompanying photographs depict the main 
unit. One illustration shows the direct access possible 
to the power amplifier unit for routine tests and 
maintenance, while the panels still in position are 


removable for access to the back of the unit so that 
valve changes can be made when required. 

The equipment, complete with operating spares, was 
originally supplied while the ship was fitting out in 
England, and was installed there. It is very pleasing 
to see co-operation of this sort between a New 
Zealand ship-owner and a New Zealand radio mauu- 
facturer, for not only is it a very practical arrange- 
ment to have special equipment, which is to be used 


on this side of the world, designed and _ built here, 
but it shows that after a sufficiently long time, 
it is being realised that the New Zealand radio 
industry has more to offer the purchasers of radio 


equipment than merely domestic radio receivers. Our 
congratulations go to Radio Ltd. for having secured 
and carried out this project. 


Se pe er 
RADIO SERVICING 


Correspondence Course specially compiled to meet New 


Zealand Examination Syllabus, Free prospectus. 


NEW ZEALAND RADIO COLLEGE 
26 HELLABY’S BUILDING - - AUCKLAND, C1 
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PICK UP POSITIONING 


The machine is adjusted at the Factory to set 
down the Stylus at a radius of 4 13/16in. for 10 in. 
Records and 52in. for. 12in. Records, these positions 
having been determined as the most svitable from 
examination of a very large number of records of 
various types. It will be -found suitable for ’ all 
modern recordings and all but a few old recordings. 

The adjustment provided affects both 10 in. and 12 
in. positions equally. 


1. In the case of machines manufactured since 
June, 1950, adjustment is made by means of the two 
set screws which secure the bracket carrying the 
Pickup Arm to the vertical spindle housed in the 
Pickup base. These two screws will be found facing 
forward immediately beneath the Pickup Arm and 
above the Unit plate. To move dropping position 
outwards, loosen outer screw and tighten inner 
screw about 4th cf a turn at’a time until desired 
position is obtained. To move dropping position 
inwards, loosen inner screw and tighten outer screw 
in the same way. Be sure both screws are finally 
well tightened. 


2. In the case of machines manufactured prior to 
June, 1950, the bracket carrying the Pickup Arm is 
attached to the vertical spindle housed in the Pick- 
up Base by means of a single grubscrew facing 
backward, and adjustment is’ effected as follows. 
Switch machine on to the 10 in. position and _ start 
up in the normal manner to determine amount of 
error in positioning. Leave the machine in playing 
position (i.e. with cycle complete) and switch off 
at mains. Undo clamp nut fitted to pickup operating 
lever A (fig 1). Insert screwdriver blade between 
operating lever clamp nut and pickup operating 
bracket B (fig. 1) to act as stop, and move pickup 
by hand to correct position. Remove screwdriver 
and tighten clamp nut. If pickup has to be moved 
in an outward direction the screwdriver’ should 
be in between parts A and B on the side nearer the 
motor and vice-versa, 


PICKUP HEIGHT ADJYSTMENT 


If the height of the pickup has ever to be adjusted, 
the nut. C (fig. 1), should be slackened and screw 
D (fig. 1), adjusted as required. Turning screw D 
in a clockwise direction raises the pickup—and turn- 
ing it in an anti-clockwise direction lowers the pick- 
up. Nut C should then be tightened. 


MOTOR 

No maintenance of the motor is necessary, but in 
the event of the supply frequency being changed 
the motor pulley must be changed accordingly. To do 
this, undo the three nuts holding the motor to the 
unit plate, and remove motor. The appropriate 
pulley whether for 40, 50 or 60 cycle supply should 
then be fitted and the motor repiaced. The three 
nuts should-then be replaced and tightened to their 
stops. : 

Each changer is normally packed wired for 200/250 
volt AC supply. For 100/130 volt AC supply, the 
two leads should be disconnected from Terminal A 
in Figure 4, and one each connected to Terminals 
B and D. The mains connections should always be 
made to Terminals B and C. 


RECORD DROPPING 


If more than one record drops at a time, examine 
the centre holes of your records. If these are badly 
worn, their use should be avoided, If the record 
holes are not worn, see that the record retaining 
slide in the top position on the record spindle is 
perfectly free, If there is any suspicion of the spring 
or slide binding, this must be freed by removing the 
screw at the top of the spindle and carefully cleaning 
in petrol the slide and spring which should then be 
replaced. 


If records fail to drop, care should be taken to see 
that the record selector pawl in the bottom half of 
the record spindle rises into the hole in the record, 
and moves forward far enough to push the record 
off the shelf, This is best done with one record on 
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the spindle and starting up the changer in the normal 
way. If the selector pawl is not moving sufficiently, 
‘the remedy is as follows: Lift record dropping lever 
Kk, (fig. 2) out of slot of record dropping pad F 
(fig. 2) taking care not to stretch the spring unduly. 
Insert screwdriver in slot and turn one half to one 
turn in anti-clockwise direction, This will increase 
travel of record selector pawl. (This must not be 
over-done as jamming of the mechanism will result). 
Likewise movement of the pad in a_ clockwise 
‘direction will reduce the movement of the selector 
pawl. The record dropping lever should then be 
inserted in the slot of the Record dropping pad. 


SWITCHING OFF 


In the event of the machine failing to switch-off 
after the last record has been played, it may be due 
to one of the following reasons:— 


1, The balancing arm spindle M (fig. 1), is not 
falling to its full extent and making contact with 
the pin N (fig. 1). This will be due to the balancing 
arm spindle sticking in its housing, and this should 
be freed. 

2. The anti-jamming cam G, (fig. 1), may have 
slipped and should be re-set in correct relationship 
to the main cém H, (fig. 3). The method of ad- 
justment is as follows:—The screw L on the cam 
G, should be unscrewed. With roller J (fig. 3), 
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Fig. 3. 


at peak of cam track as shown at (fig. 3), the face 
of slide K should be set in contact with the face 
of the cam G as shown in the diagram. Screw I. 
should then be re-tightened. 


TRADE 
EMIDICTA 


Messrs. H.M.V. (N.Z.) Ltd are pleased to announce 
that Messrs. Armstrong and Springhall Ltd. have been 
appointed distributors of the “Emidicta’ dictation 
machine, 

Distribution will be undertaken by their various 
branches and agents throughout New Zealand and at 
Suva, Fiji. 

Over 700 Emidicta machines have been sold in New 
Zealand already, and all users are assured of expert 
service from Messrs. Armstrong and Springhall Ltd. 
and their agents. 

* * 


We SGREEN &-COy LED. 


W. S. Green and Company Limited is to open a 
new city office at 157 Lambton Quay, Wellington, 


Ted Reid and Wally Green photographed in Dunedin 


WINDS 


shortly. Dealers will be interested to learn that this 
progressive firm has acquired a number of new 
Agencies for interesting lines of radio equipment. 
Inquiries should be directed to P.O. Box 2303, 
Wellington. 
** “k 

F RADIO LICENCES TOTAL 506,323 

Showing an increase of 9,968 over the figures at the 
the end of March, 1953, radio licences, as at the end 
of March, 1954, totalled 506,323, including 499,130 
broadcast receiving licences. 

Increases in the number of amateur and research 
stations are particularly noteworthy, the totals at 
the end of March, 1954, being 2,336 and 73 respective- 
ly, whereas last year they were 2,264 and 70. 

District figures are:—Auckland, 104,414; Blenhcim, 


5,004; Christchurch, 65,139; Dunedin, 38,076; Gis- 
borne, 8,259; Greymouth, 6,654; Hamilton, 49,405; 
Invercargill, 21,050; Masterton, 12,728; Napier, 20,823; 
Nelson, 10,629; New Plymouth, 19,743; Oamaru, 
5,191; Palmerston North, 19,377; Thames, 8,496; 
Timaru, 12,669; Wanganui, 16,239; Wellington, 
59,074;. Westport, 2,575; Whangarei 16,205. 
FRED ROTHSCHILD 
We are always glad to welcome new advertisers to our 


pages, and although Fred Rothschild has been with us _ for 
several months now, this firm is one of the latest to enter the 
radio and electrical wholesale trade. This part of Mr. Roths- 
child’s business is being ably handled by Mr. Peter Rothschild, 
who is a keen supporter of the Wellington branch of the New 
Zealand. Electronics Institute (Inc.), and who takes a_ lively 
interest in all matters electronic. This interest is reflected in 
some of the agencies held by this progressive firm. Among the 
cverseas concerns it represents are Technograph Ltd., . who 
specialize in the manufacture of strain gauges and _ printed 
circuits, John Bell and Croyden Ltd., makers of sub-miniature 
transformers and chokes, Magnetic Coatings Ltd., makers of 
recording tapes, Acru Electric Ltd., soldering irons, precision 
tools etc., and many others, with whose products readers will no 
doubt be familiar, 
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THE MULLARD MODEL 413 
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Vditor’s Note 


RADIO AND ELECTRICAL REVIEW 


RADIO AND ELECTRICAL MARKETING 


“Radio and Electrical Review” has been very fortunate in securing the services of Mr. W. L. Young, who is well 
known to many of our readers as General Manager of the Russell Import Co. Ltd., to write a series of articles 
on the selling of radio and electrical equipment. In the short article below, Mr. Young introduces the series, 


which will commence in an early issue. 


There are several different approaches to electronic 
or electrical equipment. Readers will probably be able 
to carry their minds back to their first introduction, 
say, to radio. This usually took the form of an in- 
terest developed perhaps in the nature of a bobby. 
People in various walks of life get considerable 
pleasure from radio and for that matter, electrical 
gadgets, from the angle ef a hobby and relaxation. 
Frequently, however, this initial approach changes, 
and, instead of being a hobby, the amount of time 
given and interest taken, increases to the point where 
a livelihood is secured from radio and the various 
electric and electronic devices which have become 
associated with what was once their hobby. 


Even when a livelihood is secured from radio, or 
for that matter, in the broader radio and electronic 
field, this: livelihood can be won either by following 
the subject from the purely technical angle, or 
by following the industry on the commercial side ot 
sales side as it is often called. Whilst both fields are 
highly specialised, technical people, in general, are 
not perhaps as willing to consider the special nature 
of selling in the radio and electrical industry, as the 
sales personnel are to gladly concede that the tech- 
nical side is of a specialist nature. However, it must 
be corceded that there has to be “knowhow” on the 
sales as well as the technical side. 


While there are specialists in both fields, in general 
terms, it is found that a “technical” man has some 
ideas on sales problems, and a “sales” man has some 
idea of technical problems. No one will question that 
the many articles which have appeared over a.period 
of years in this journal have covered comprehensively, 
the numerous technical problems which have to be 
dealt with. 

With the broadening of the scope of “Radio and 
Electrical Review,” it is thought that some special 
attention given to sales methods would be of interest 
to readers. Throughout New Zealand, there are many 
radio and electrical businesses giving an excellent 
service to their customers, and if the articles which 
follow in later issues will be of use in developing 
further sales of such buSinesses, then a useful purpose 
is served. No business can run without profit and 
the dealer who is giving a good technical service is 
more entitled than anyone else to the profits whieh 
can be secured from the sale of new merchandise. The 
extra profit will allow even further development of 
the service angle and no one can disagree with the 
fact that without service the radio or electrical 
industry would collapse. 

If our technical readers will give a little time to 
the next two or three articles which will be written 
on the subject of selling, it is confidently expected 
that all will profit a little and some may profit a 
great deal. 


Missing and Stolen Radios 


HAMILTON 

Autocrat 8 valve, 12° volt car 
Brown metal cabinet Zin. x 24 in, 
cream and gold dial. 
PATINA 

Sonomatic 6 volt auto radio, Grey metal case 9 in. x Sin. x 
4in., two knobs. 
WANGANUL 

Pacific type 6 A.H. 6 valve, 6 volt auto radio, serial No. 2010. 
Speaker, unit 9 in. diameter x 5 in. deep with metal mesh vrille. 
Tuning unit 10-12in. x 6 in. sq. with diagonal dial panel. Aerial 
lead on right. Red control knobs. Units connected by 5 pin lead. 
NAPIER 

Motorola model 405, 6 yolt auto radio, 
Complete in one unit. Cabinet pale blue 
and tuning knobs. 
WELLINGTON ; 

Marconi portable, serial No, P.20B. Cream bakelite case 9 in. 
xX Sin. x 4in. with imitation lizard skin round sides and end. 
Letter “A” scratched on top of lid. ; 


Phillips 5 valve A.C./D.C. portable radio, model No. 536, 
serial No. 63663/89174. Maroon plastic case 12 in, x 9 1s oon GhNs 
with open front and handle moulded into top of case. 
LOWER WOTT 

Pye model PZ65_ battery/clectric 7, valve portable yadio, 
serial No. 42330. Blue and grey steel plastic case, carrying 
handle on top, dial: on top of radio and two tuning knobs. 


radio, serial No. 12743. 
x 6Oim., two white knobs, 


4/2572. 
volume 


serial No. 
with white 


Pacemaker model 519, 5 valve, battery/electrig portable, serial 
No, 84049, Brown leatherette case with handle on top. Screws 


holding back in place do not match and leatherette under 
tuning knob worn to an orange colour with use. 
R.C.A. Vietor battery portable. Green plastic case, round 


dial with numbers 55 to 160, weighs under 5lb., small sliding 
switch on top left corner. 


12 volt broadcast car radio, serial No, 
with chromium fromt 


Tuner unit of Autocrat 
12808. Brown case 7in. x Gin. x 23 in. 
and 2 white fluted knobs, 

CITRIST CHURCH 

Paramount 3 or 4 yalve mantel radio in golden brown wooden 
cabinet with dial marked in old wave leneths. 
INVERCARGILL 

Bell 5 valve, battery/electric portable radio. Oval black plastic 
cabinet 12in, x 6in. x Zin. with three controls and white 
plastic handle, Dial indicator moyes horizontally. 


RADIO RECOVERED 
H.M.V. Auto Radio, serial No. 15159, 
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TAPE RECORDER ENTHUSIASTS 


We Stock ALL Your Requirements. 


HEADS, Bradmatic TAPES 

and Burgoyne MICROPHONES 
MOTORS OSC. COILS 
CAPSTANS TRANSFORMERS, 
SPOOLHOLDERS low flux 
GUIDES DECKS 


EVERYTHING for the constructor. 
Postage Free. 


FACSIMILE RECORDERS LTD. 


P.O. BOX 9071, NEWMARKET, AUCKLAND, 
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Annual Conference Of N.Z. Radio And Electrical Traders’ 


Held in Wellington on the 25th and 26th May last, the 
Annual Conference of the N,Z. Radio and Electrical Traders’ 
Federation was well attended by delegates and observers from the 
various affliated branches throughout New Zealand, and two 
representatives, Mr. C. R. Peoples and Mr. J. Beachen, from 
the Auckland Radio, Television and Electrical Traders’ Associ- 
ation, to whom a special welcome was extended. 

A summary of the President’s annual report was printed on 
page 42 of the June, 1954, issue of ‘“‘Radio and. lectrical 
Review.” 

Matters considered by the Conference included: 


Dry Batteries: 

After several members had reported on the difficulty of 
procuring supplies of hearing aid batteries, Mr. O’Sullivan of the 
National Carbon Pty. Ltd., announced that the shortage of 
this particular type of battery both in England and New 
Zealand had now been overcome, and he hoped that there 
would be no further cause for complaint. 


Trade-In Hand-book: 

Discussion revealed that this was serving a useful purpose. 
In future, it was suggested that sets of a trade-in value below 
£3 should not have the original value shown, as the latter made 


it difficult to persuade a customer that his set was worth so 
little. 


Register of Bonafide Radio Dealers: 
This list has now been completed, and 
shortly to affiliated associations. 


will be circulated 


Concern was expressed at the ease with which radio dealers’ 
licences could be obtained by persons using the business of radio 
repairs merely as a lucrative hobby. Auckland representatives 
told of methods adopted to combat this in their district by 
maintaining a rigid check on the circulated list. Difficulty is 
experienced with co-operative buying associations, such as the 
Public Service Association, whose discounts the Auckland Associ- 
ation is endeavouring to eliminate. On the other hand, it seems 
advisable to grant discounts to industrial concerns which are 
large buyers of radio and electronic parts, even though such 
concerns do not themselyes deal in radios or radio parts. 


Radio Dealers’ Licences: 

The Varanaki remit, ‘“‘That Radio Dealers’ JVicenses be re- 
viewed as licences come due, to discontinue the indiseriminate 
granting of such licence to all who apply, and limit the grant- 
ing of same only to thosa persons or firms actively engaged in 
the sale and/or repair of radios,’ failed. Members felt that 
the difheulty mentioned would be overcome largely by the issue 
of the Federation list of accredited radio dealers, and that it 
would be imprudent to permit the Post and Telegraph De- 
partment to decide who was entitled to licences. 


Radio Interference: 

The Conference viewed with extreme concern the increasing 
incidence of radio interference, which is greatly impairing the 
reception of radio programmes, and decided that the Federation 
should approach the appropriate Minister with an urgent re- 
quest for the prohibition of the importation, manufacture aud sale 
of any electrical equipment capable of causing radio interference. 
The Conference further recommended that legislation be enacted 
to give radio inspectors power to eliminate present causcs of 
interference. It was decided to inform the Manufacturers’ and 
Retailers’ Federations of this action, at the same time pointing 
out the serious effect of such interference on the reception of the 
latters’ advertisements from, commercial stations. In their own 
interests, therefore, the Manufacturers and Retailers should 
support the Vederation’s efforts to have the nuisance eliminated. 
Guarantee: Period: 

During consideration of the Wanganui remit “that the Feder- 
ation recommend to all manufacturers the adoption of the 
International guarantee of’ ninety days for radios,’ it was 
pointed out that dealers’ difficulties related to labour and time 
expenses rather than the value of materials used. Tlowever, 
as long as cne local manufacturer, retailing his own sets, 
continues to give. twelye months’ guarantee, others feel that 
they must do likewise. In the opinion of some delegates, this 
is not as serious a problem as it seems, and no difficulty 
has been experienced in. selling sets against competition from 
retailers providing the twelve months’ guarantee. Nevertheless, 
the remit was passed, and the Executive instructed to take up the 
matter with the Manufacturers’ Federation. 

Car Radios: 

After brief discussion, the Taranaki Association withdrew its 
remit “‘that urgent consideration be given to the channelling 
of car radios from the manufacturer to the radio trade instead of 
to the motor trade.’ In some cases, the radio is fitted by the 
manufacturers of the cars, and in others, supplied by the dis- 
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Federation 


tributor, though not fitted. No doubt it would be difficult to 
induce radio manufacturers’ to: give up such a lucrative business 
with car dealers. However, it was recommended that the radio 
traders should endeavour to make arrangements with garages 
to install all car radios sold by the garages. 

Registered Radio Servicemen: 

Concern was expressed over the recent legislation compelling 
radio servicemen to qualify by examination, and it was sug- 
gested that, where unqualified servicemen had many years’ ex- 
perience in the radio industry, they should be granted a 
Certificate of Registration based on this, without having to 
qualify by examination. However, it was pointed out that the 
new legislation brought a number of advantages, and that it 
was possible to qualify while working in a radio manufacturer’s 
factory, Therefore, from the effective date of the Act, any ser- 
viceman with a number of years of practical experience could 
apply for registration, and, subject to his passing a com- 
paratively simple examination, he would be granted a Registered 
Radio Servicemen’s Certificate without having to serve a 
further period of apprenticeship. 

Condensers: 

Members of Conference strongly protested against the 
monopoly conditions applying to the supply of. condensers 
available to the radio industry. In a resolution to be forwarded 
to the Minister in charge of Industries and Commerce, it was 
recommended. that the importation of overseas condensers 
should be allowed, thus providing a better supply at a more 
competitive price to all consumers. 


Supply of Components: 

Owing to the dissatisfaction expressed concerning the irregular 
supply of speakers, the incoming Executive was directéd to take 
suitable action to meet retailers’ requirements. 

Valves: 


In the meantime, it was decided to take no action concern- 
ing the importation of old type valves, as it was considered 
that this matter will rectify itself in due course. 

Television: 

Satisfaction was expressed with the way in which the 
Minister’s announcement had settled the public’s mind concerning 
the prospects of the early introduction of television to this 
country. As a_ result, there has been a material improvement 
in the sale of radio sets. It was reported by one delegate 
that a member of his firm had, studied the position in Australia, 
where he found no greater advance than in New Zealand. 
Neither he, nor the trade, could see any likelihood of  tele- 
vision operating in Australia for at least two years. 

The Auckland representatives reported on the activities of 
their Association in this matter, stressing the need for technical 
training in this subject, and the necessity for maintaining 
the interest of those technically qualified until such time as 
TV was introduced into this country. 


Sales Tax: 

It was decided to approach the Government requesting the ' 
elimination of sales tax on radio sets, as has been done with 
other household goods such as washing machines, refrigerators, 
enc: 


Publicity : 

It was resolved that information previously supplicd in the 
Bulletin should now be published monthly in ‘Radio and 
Electrical Review,” the official organ of the Federation. A 


quarterly Federation bulletin is to be issued to cover any in- 
formation considered unsuitable for publication in ‘Radio and 
Electrical Review.” 
Election of Officers: 

Officers elected for the coming year are, President (returned 
unopposed) Mr. N. Souper; Vice-President, Mr. L. D. Hepburn; 


Executive, Mr.. L. Cannons. (Wanganui) for North Island 
minor associations, Mr. A. K. Griffiths (Nelson) for South 


Island associations; Mr. C. I. W. Archibald was re-appointed 
Secretary and Mr. Gordon Berry, Auditor, The appointment of 
representatives to the Radio Interference Committee was left 
to the discretion, of the Executive. 


An honorarium of £10 was voted to the President. 


Amendment to Federation Rules: 

It was decided that the rules of the Federation should be 
amended to permit the Immediate Past President and the 
Vice-President to vote at Executive Meetings of the Federation. 
Cenclusion : 

The Conference concluded with expressions of thanks to the 
President, Mr. N. Souper for his untiring efforts on behalf of 
the Federation throughout the year, and for his able direction 
of the Conference. 
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Around and About 


RADIO RESEARCH 


In spite of a very restricted budget, Dr. H. A. Whale, 
research fellow at Auckland University College, is achieving 
remarkable results in the study of the angle of the arrival of 
short-wave high frequency signals. This has an important bearing 
on long-distance radio communications. 


Gaining praise from the Commonwealth Telecommunications 
Board, Dr. Whale’s researches have also roused interest in 
America and Australia, where, as yet, this particular kind of 
research has not been undertaken, though this is scheduled for 
early commencement. 

With the primary aim to investigate the mode of propaga 
tion of radio signals over long distances, this research project, 
besides measuring directions from which the signals arrive, 
is measuring the vertical angles of the waves. Results to hand 
so far have roused much interest here and abroad. 

™“ * - 

NBW ZEALAND DOCTORS WATCH TV OPERATION 

The teaching facilities offered by television were demonstrated 
recently in Hamilton before fifty surgeons from all over New 
Zealand, who watched a thyroid extraction performed by a 
senior surgeon of the Waikato Hospital staff in another part 
of the building. 

The occasion was the one-day conference of the Royal <Aus- 
tralasian College of Surgeons, and this was the first time television 
had been used for medical demonstration purposes in New 
Zealand. 

The general comment of the majority of doctors was that it was 
an interesting experiment, far more successful than many had 
thought possible. The detail was far better than had_ been 
expected, and there was no doubt that, in the theatre itself, only 
two or three could have seen as much as the fifty doctors were 
able to see on the TV screen. In the opinion of most doctors 
present, colour television, reproduced on a larger screen would 
prove an even better medium of teaching. In general, however, 
they considered that the really intimate details, so essential for 
perfect training, could be seen far better on the spot, while 
the atmosphere of the theatre and the general condition of the 
patient were missed on the TV screen. 


2K * 


NO MYS STE RY ABOUT TELEVISION 

Addressing members of No. 1 Squadron, Divisional Signals, 
in Wellington recently on the principles of television, Mr. J. Hl. A 
Whitehouse, of the television department of Philips lectrical 
Industries of New Zealand, contended that there is no mystery 
about television. 

“No new electrical principles or elements are involved in_tele- 
vision,’ he said. ‘What the trained radio technician has to learn 
is the way in which radio principles (with which he is already 
conversant) are gopued in a television receiver. This, of course, 
involves special training.” 

“For the radio engineer to go into television is rather like a 
person walking into a club, having not been in for a_ long 
time, and meeting old friends which he has almost forgotten 
existed,” he continued, mentioning that many long-established 
principles had been either forgotten or pushed to one side in the 
ordinary run of radio development. 

With the aid of a television receiver, oscilloscopes and signal 
venerators, Mr. Whitehouse provided a practical demonstration of 
the appearance of signals on the cathode ray tube and of the 
controlling pulses used to synchronise a television receiver. 

Stressing the important role of technical colleges in providing 
facilities for those wishing to undertake television training, Mr. 
Whitehouse emphasized that it was essential for trainees to 


CHANGE OF ADDRESS 


When you change vour address, be sure to notify the Sub- 
scription Department, “Radio and Electrical Review,” P.O. 
Box 8022, Wellington, New Zealand, and do this at least 
four weeks in advance. To avoid disappointment through 
not receiving your copy of “Radio and Electrical Review,” 
should it go to the wrong address through your failure to 
notify us of a change, we earnestly ask for your co- 


operation in this important matter. 


remember that the technical colleges were the only institutions 
which could provide a nationally accepted certificate of value to the 
trainee. 

Finally, Mr. Whitehouse pointed out the distinct defence value 
in the art of television, in as much as it teaches ‘pulse’ 
technique inherent in all radar operations and in certain types of 
line communication. 

* * 1 


ATTRACTING THE PUBLIC 

There is no doubt that, for advertising value, the retailer's 
window display tops the list. It is the largest space he has 
working for him both day and night, but are. the window 
display experts always right when’ they insist, more or, less, that 
the fewer the articles on display, the better the window, all 
other things being equal. Admittedly, it may be more artistic, 
but do the public prefer it? 

It cannot be denied that, judging by the number of people 
window gazing, the multiple radio stores which cram thei 
windows full of sets and accessories usually attract more than 
their share of attention. 


Musing on this point, our reporter consulted many members 
of the public, most of whons confessed to the magnetic qualities 
of a window full or sets or with hundreds of tools arranged 
in serried ranks, practically touching each other. It seems that 
they like to stand outside and have a good look at_ thei 
prospective purchase first. They like ta make sure it is IN the 
shop, without having to first go in and inquire. 


However, that’s no reason why such window displays should 
not be attractive, and there is much to be gained by a 
frequent change of face, particularly in the case of the smaller 
store, 


For window dressing, an eminent authority tells us that little 
is needed in the way of tools. Scissors, wire cutters, hammer, 
staples, tack pullers and such small items as_ tacks, wire, 
screw eyes and pins will suffice. Ingenious display stands and 
features can be contrived very easily, and it will be found 
that a simple corrugated box covered with crepe paper can be 
developed into a good display base. Props and aids from 
the manufacturer can be adapted for special needs. 

Hssential points to remember are 

Correlate your window display with other forms of advertising. 
Arrange related items in groups. 

Feature prices-—-it helps sales volume. 

Inspect your work from the outside as you go along. 


Avoid blind spots—make sure that each item stands out 
from all angles. 

Use empty cartons in place of expensive merchandise 
where possible. 

Colour and design make window displays more effective. 

A fixed window design, running vertically, is generally 
severe, displaying a masculine quality. 

A horizontal alignment of display usually 

laxation and repose. 


suggests fre- 


Finally, make design and colour count in your window dis- 
plays, for when you have a window display in which colour, 
style, design and the merchandise are in harmony, you have a 
window that will sell. 


MR. SERVICEMAN. 


Our Universal Coils, 
types 40 (Aer), 45 
(R.F.) and 41 (Ose) 
will replace any dam- 
aged R.F. Coil. 


Inductance Specialists 
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More people ask for EUTRON by name 
than any other brand. Improved insulation 
and earthing make EUTRON the safest and 
most reliable element to recommend. 


@ Advertised over 11 radio stations throughout 
New Zealand and sold only through legiti- 
mate retailers. 


Manufactured by ELECTRIC UTILITIES 
CO. LTD., 316 Great North Road, Grey 
Lynn, Auckland, W.2. 


(Subsidiary of Nicholson’s Tloldings Ltd.) 


CASH-IN OW EUTRON POPULARITY 
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Publications Received | 


“Wireless World Guide to Broadcasting Stations,’ 7th edition. 


A Text Book of Radar, by the Staff of the Radiophysics Labh., 
C.S.1.R.O., Australia, second edition, edited by E. G. Bowen. | 


SAveea.Peayournal,’’~ Vol, 5, Nos. 2 and 3, February and | 
March, 1954. | 


Pe ee Journal,” Vol. 27, Nos. 4 and 5, April and May, 


G.E.C. Progress Sheet 53/4, October, 1953. The General Electric 
Co. Ltd., London, England. (British General Electric Co. 
Ltd., Wellington). 


Osram Bulletin, Vol. 30, No. 4, October, 1953. The General 
Electric Co. Ltd., London, England. (British General Electric 
Co. Ltd., Wellington). 


The New Zealand Manufacturer, Vol. 5, Nos. 8 and 9, March and 
April, 1954. 


The Gramophone, Vol. XXXT, Nos. 369 and 370, February and 
March, 1954, 


La Radio and TV Revue, Vol. 6, No. 3, March, 1954. 

American Exporter, January, 1954. 

Wireless Engineer, Vol. 31, No. 4, April, 1954. 

Wireless World, Vol. 60, No. 4, April, 1954. 

Wireless and Electrical Trader, Vol. 94, Nos. 1224 and 1225. 

Enterprise, No. 27, March, 1954. Cory-Wright and Salmon Ltd., 
Wellington. 

G. E. Ham News, Vol. 9, No. 1, January/February, 1954. 
International General Electric Co., U.S.A. (British General 
Electrical Co. Ltd., Wellington). 

The Radio Constructor, Vol. 7, No. 9, April, 1954. 

Break-In, Vol. XXVII, No. 6, June, 1954. 

D.S. and I.R. Handbook, 2nd edition, May, 1954. 

Radiotronics, Vol. 19, Nos. 1 to 5, January to May, 1954, inclusive. 


(Amalgamated Wireless Valve Co. Pty. Ltd., Sydney). 
Labour and Employment Gazette, Vol. 4, No. 2, May, 1954. 


B.I.C.C. Bulletin, No. 11, British’ Insulated Callender’s Cables 
Ltd., England, (National Electrical and Engineering Co. Ltd., : 
Wellington). | Created by Viennese Master-Craftsmen who 


The National Electrical Review, Vol. 2 No. 7, April, 1954. : 4 7 4 
(National Electrical and Engineering Co. Ltd., Wellington). combine their knowledge with the technical 


Mullard TV Outlook, No. 3, March, 1954. (C, and A, Odlin | Fesources of British Industry. The makers 

Timber and Hardware Co. Ltd., Wellington). ensure that every string conforms to the 
Westinghouse Engineer, Vol. 14, No. 2, March, 1954. (H. W. | s : 

Cite (NZ) Lid. Wellixieton, standard of perfection set for this range. 

. Tonal purity, beauty, and power; stability 

A A TSE EEE EE under changes of temperature and greatest 


durability characterize these strings. 


| CLASSIFIED ADVERTISEMENTS Finest quality Gut Strings, Gut- 


Pps LE AC BC348, -Propellor Piich Motor and covered Strings, all Steel and Steel 
. 
. 


Selsyns. Offers. Goodger CAA. Shelly Bay. | wound Strings, Real Silver wound 
Strings for all bow-played instru- 

FOR SALE: One only AVO Valve Tester (large ments, New Aluminium Tape Wire 
model) practically new and in first class order, wound Strings, and Precision 
Inquiries to Stinsons Radio Department, Suva, | Chrome Steel Tape Wire wound 


Fiji Islands. Stinsons will arrange shipment to 


arig part of New Zealand. Strings. Electric Hawaiian Guitar, 


Electric Spanish Guitar and Electric 
OFFERS WANTED: 57 “Radio and Electronics” | Plectrum Guitar Strings, in several 


Magazines as new. Volume 1, No. 1 to Volume | grades. Strings for all Instruments. 
5 No. 9 inclusive. Replies “Radio,” P.O. Box 84, | 


Waipukurau. sue . 
Trade Inquiries Invited 


FOR SALE: Gilby High-Fidelity Recording Wire | Sole New Zealand Distributors: 


.0038 in. dia. one hour spools. Supreme Radio and 
PARAMOUNT IMPORTS LTD. 


Recording Service, Victoria Arcade, Hamilton. 
C.P.0. BOX 3210, 


AUCKLAND 


BUSINESS FOR SALE. Prosperous Radio Service 
business in Taranaki, established in 1927. Little 
opposition. Owner retiring. For particulars, apply | 
RG, Law, P.O; Box 125, Stratford, ie 
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The HEARTof the Portable 


| MINIATURE RADIO RECTIFIER 
ly Fed sae ee REST COMTI 


built 
[y + Peak | Radio Rectifiers. The 
performance (world’s standard __ first 
ce 3* Practically choice among progressive 


unbreakable | servicemen. 


| Servicing Portables?  Re- 


Write, phone, or call the Sole New Zealand Agents: 


STANDARD TELEPHONES & CABLES PTY. LTD. 


WELLINGTON Box 593 AUCKLAND © Box 571 
CHRISTCHURCH Box 983 WANGANUL . Box 293 


PHILIPS 


Juty, 1954 


Why de “Broadcaster” 


Yidling Sapphire Needle 
GIVES BETTER PERFORMANCE 


Trailer Type 


Straight 


Type 


The Broadcaster Gliding 
Sapphire Needle is jewel- 
tipped and therefore semt- 
permanent. The spring metal 
curved shank reduces shock 
and needle talk, and gives a 
better musical reproduction, 
besides saving wear of the 
record. Each needle is tested, 
packed in a_ plastic con- 
tainer, and guaranteed to 
give perfect satisfaction. It 
plays 5,000 records without 


requiring replacement, 


Attractively packed in dis- 
play cartons of eighteen 
needles, six Trailer,  stx 
Straight, and six Light- 


Lightweight Type weight types. 


Sole New Zealand Distributors: 


PARAMOUNT 


C.P.0. BOX 3210, AUCKLAND 


IMPORTS LTD. 


— — ee a eee ree ee ee 
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FOR SUPER SALES 


sell the super-powerful 


eal XGUIN DK 


VACUUM CLEANER 


OUTSTANDING 
FEATURES : 

@ Super - powerful, 
triple-fan motor unit 
for greater suction. 

e Easy to. remove, 
extra large dust bag. 

@ Heavy chromium 
plating and _= sturdy 
all-steel construction. 

e Built-in radio noise 
suppressor. 

e@ Completely  rubber- 
floated motor for 
noise-free operation. 

e@ Streamlined  under- 
carriage so designed 
that cleaning stairs 

is simplicity itself. 

The Cleaner that 

literally follows you 
upsiairs. 

@ Built - in deodorant 
system for automatic 
moth extermination. 


... Ws the finest 
value to-day! 


it’s the super-powerful Silent Electrix—today’s modern 


Dealerships still 


Vacuum Cleaner—equipped with all the features for faster, aT ay ace 
effortless cleaning. Guaranteed 12 months, with all attach- eeu orn 
ments supplied. PAGE OAS ee 


New Zealand Distributors: 


RUSSELL IMPORT CO. LTD. 


GP:0:. “BOX, 102 WELLINGTON 


Get weaving on any job and you usually find things spin along 
right merrily. At least that is our experience at “Auto.” Like a 
very industrious spider we’ve heard about (cica Robert the 
Bruce) we refuse to let any project baffle us. Supposing we get a 
particularly knotty problem (and we DO get quite a few) we 
get right down to business and before you know it, our battery 
of automatics are turning out your component parts—precisioned 
to perfection and right on schedule. If YOU have any production 
requirements concerning component parts machineable from 
bar stock—any diameter up to 2} inch round section—take a 
tip from Bruce’s spider. Get weaving, and “drop us a line.” 


AUTO MACHINE 
MANUFACTURING CO. LTD. 


18-20 Nelson Street, Auckland, C.1. 
P.O. Box 179. Telephone 31-638 (3 lines). 
Telegrams: “Auto.” 


THE NATIONAL ELECTRICAL & ENGINEERING CO. LTD. 


AUCKLAND 


° WELLINGTON ° CHRISTCHURCH e DUNEDIN ® HAMILTON 
WANGANUI * HASTINGS ° INVERCARGILL 


N2.4 


oe eee 
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A LASTING 


BEAUTY 


This enduring favourite, our 
No. 2 BRACKET, with 6-inch 
Glass Ball, overall projection 
9in., height 1lin. Cast alumin- 
ium with brass accessories. Will 
NOT rust. Finished in Bronze 
or Pewter. 


Another 


ROBAT 


QUALITY PRODUCT 


Made b 


y 
ROBERTSON and BATCHELOR LID. 
85 Clarence Road, Christchurch 


Can also be sup- 
plied to take 8 in. 
Glass Ball, as No. 
20 BRACKET. 


New Zealand Agents: 


E.M.I SUPPLIERS 


(Trade Division of H.M.V. (N.Z.) Ltd.) 
162-172 WAKEFIELD STREET, WELLINGTON C.P.O. Box 296 Phone 54-890 


ELEGTI 


CAL ROGDS 


H.M.V. HEAT GONTROLLED IRON 


Here’s a sales prospect customers WILL LOOK 
OVER with more than casual interest and which 
retailers cannot OVERLOOK to stock! The H.M.V. 
No 5 Iron is a lightweight, cleverly designed iron that 
is thermostatically heat-controlled for complete safety, 
selecting at the turn of a dial just the right tempera- 
ture for ironing rayon, silk, cotton, or linen. The 
bakelite handle is heat-resistant and _ heat-insulating 
: the soleplate is untarnishable . . . uniform 
ironing is assured . . . and ironing around and 
over buckles, buttons, pleats, etc., is made easy by the 
iron’s shape. It’s H.M.V., so it must be good—a good 
seller and a good product! 


MAKE INQUIRIES NOW TO: 


HIS MASTERS VOIGE «2. 


BOX 296, WELLINGTON 


Bae. 5 


EDINBURGH 
¢ Laalndr 


ANOTHER PANAMA PRODUCT 
* Two 10-inch bars 


* Individual Switching 
* Red Glow Visible at Base 


* Louvres for Heat Dissipation 
* Crackle Finish 


Vitter, WA She e 


. ° ° ay Ale Be et eh eoo a Kale x WA 
* Chromium Trimmings Shes as ee e> ray Gh vee AS Ae Ones a ce aaans eh ys tatv gt w YA 
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CORY-WRIGHT and SALMON LTD. WELLINGTON 


_ 
a 
<t 
v7 


Unskilled Jabour can maintain a production speed of 1,000-1,500 tight 
rivets per hour without undue effort. 

CHOBERIVETING CUTS PRODUCTION COSTS, 

SPEEDS UP ASSEMBLY WORK. 

Every assembly line has a place for the speedier action of a 
Chobert Riveter. The CHOBERT RAPID RIVETING SYSTEM 
surpasses all other methods now in use for joining separate surfaces. 
Rivets are not walled tubes, but are machined from solid stock. 
They are supplied in special containers for speedy loading into riveter. 
ALL CHOBERIVETING REQUIREMENTS ARE AVAIL- 
ABLE EX STOCK. 


Master New Zealand Distributors: 


GAS TURBINES LTD. 


P.O. BOX 2116, WELLINGTON. Telegrams: ‘“‘GASTURB” 
Auckland Agents: Spedding & Wilson Ltd., P.O. Box 1312, 
AUCKLAND 
Canterbury Agents: Lecnard L. Jones & Son Ltd., P.O. Box 922, 
CHRISTCHURCH 


B. J. COCKSEDGE & Co. Ltd. 


WF CE 


Order Your Stocks 


Rivet on man- 
drel placed in 
position ready 
for expansion, 


Tight and ex- 

panded Rivet 

and mandrel 
withdrawn. 


Solid effect ob- 
tained when 
Rivet is pinned 


82 Kent 


of 


RIVETING 


=~ ow GHOBERT 


REVOLUTIONARY; 


Uf? 


RAPID 


UML. WM 
ajeia . 


9 
// UM 


Available 


RIVETING 


CHOBERT RAPID 
Re be Vis die taedy ONG 
WHERE ONE 
SIDE ONLY IS 
ACCESSIBLE is 
achieved by using an 
internal broaching 
mandrel which, when 
withdrawn, forces the 
Rivet to swell with 
resultant tight fasten- 
ing. There is_ suffici- 
ent tail to give re- 
quired  ‘‘tear-out” 
value and resist vibra- 
tion and stress. Ad- 
ditional strength and 
water-tightness are 
achieved by pinning 
rivets. 


in 


the following 


SIZES. 
84in. and 114 in. 
Also 8in., 9in., 10 


Il aeanGule il 


We Also Manufacture Iron 


and Toaster Elements 


Supplied Only Through Electrical 
Wholesalers 


Terrace, 


WELLINGTON 
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In each of four main centres —— 


the B.& GC showroom is 
-++ YOUR SALESROOM --- 


4 
You get full profit from your customers’ visits to B.G.E.C. 


In each of the 4 main centres B.G.E.C. show- period lighting fittings. The free advice and help 
rooms display G.E.C. electrical appliances and of B.G.E.C. illuminating engineers are always 
domestic aids. Skilled demonstrators assist and available to you or your customers, Your cus- 
advise your customers. You receive yournormal tomers’ purchases mean more profit for you. 


: ‘ : : 7 
profit from all sales resulting from your intro- Jf you have no showroom introduction a 
ductions. B.G.E.C. showrooms also display a tickets on hand, it is so easy to obtain ote 
comprehensive range of contemporary and a supply. ; aa o : 

va ore 
PIN THIS COUPON TO YOUR BUSINESS LETTERHEAD & MAIL TO YOUR B.G.E.C. OFFICE IN YOUR AREA BO eat Ss 
y a oe 
aii rR 
BRITISH GENERAL ELECTRIC COMPANY LIMITED oD NSIS 
“4 o st EY x? 
Wellington, Auckland, Christchurch, Dunedin PQ ee NONE ou << 
re) & o O & 
KN SS 


REPRESENTING THE GENERAL ELECTRIC Co. LTD. OF ENGLAND aye) 


o) 


-CELESTION 


LOUDSPEAKERS 


WIDE RANGE 
Now available throughout New Zealand 


| Select Celesticn — 


AUTHORIZED WHOLESALERS 


H. W. CLARKE (N.Z.) LTD., P.O. Box 1693, Wellington (and _ all 
Branches) 


TURNBULL & JONES LTD., P.O. Box 2195, Wellington (and all Branches) 
GREEN & COOPER LTD., 43 Lower Taranaki Street. Wellington. 


DAVID J. REID, P.O. Box 2630, Auckland. 
THE CELESTION SPEAKER COMPANY ~————— C.P.O. BOX 3044, AUCKLAND, NEW ZEALAND 


We are Sole New Zealand Agents For — 


‘SCOTCH Boy 


44 0071" Y% 


IN IWoNIGAL 


ANOTHER 3M. PRODUCT 
9 . 


COMPANY 


“Scotchboy” perfected dry lubrication does away with blocking and stick- 
ing, with wow and flutter. Strong and non-kinking, plastic-backed “Scotch- 
boy” runs smoothly and gives perfect reproduction at all tape speeds. 


MAGNETIC. DATA: FREQUENCY RANGE: 
Coercivity . . . . 240-260 Oersteds 50 c/s. to 10 kc/s. at a playing 
Total Remanent Flux. 0.4/0.5 lines 4in.° width speed of 74 in./sec. 
Uniformity throughout a reel . . . 0.5 db. ““Scotchboy’s” extra sensitivity and 

ouptut means you can record either 
PLAYING TIMES (per track): at lower levels for the same output 


with lower. distortion or at the 


same level for increased undistorted 


Reels Spool size 33 in./sec. 74in./sec, 15 in./sec. output. Signal/Noise ratio is im- 

3280 ft. 114 in. 160 min. 80 min. 40 min. proved as well. 

3000 ft. 114 in. 150 min. 75 min. 374 min. Manufactaredanae 

2400 ft. 10% in. 120 min. 60 min. 30 min. 

2250ft. 95/16in: 110min. 55 min. 27 min. MINNESOTA MINING 

1200 ft. i ate 60 min. 30 min. i Suernins AND MANUFACTURING 

600 it. Ay eae 30 min, ILS) seebool, 7+ min. COMPANY LTD. 

* 300 ft. 33 in. 1S se 7% min. 3% min. 167. Strand, London and 
is. % v2 ae eka k Slough 


TURNBULL and JONES LTD. 


Auckland Wellington Christchurch Dunedin Hamilton Palmerston North Invercargill 


